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Rapid Transmit 
Authorities. 

Tl's Portable Models 
785 and 787 Data 
Terminals are experts 
on interactive 
communications. 

With Tl's Silent 700* 
Models 785 and 787 Por
table Data Terminals, you 
can put state-of-the-art tech
nology right at the heart of your 
business. Featuring Tl's unique 
dual-matrix thermal printhead, 
these innovative data terminals can 
minimize your communications 
costs with speedy 120 
characters-per-second 
printing. Weighing only 
17 pounds each, the 
portable 785 and 787 
can improve your ap
plication efficiency, 
wherever your work 
takes you. 

The Model 785 
Portable Data Terminal 
combines speed with remote 
access capabilities. With the 785's 
built-in 300/1200-bps acoustic cou
pler, users are able to transmit and 
receive data using a standard 
phone and electrical outlet. Other 
standard features include auto
matic modem selection and com-

patible 
speed selection 

to let you optimize your 
on-line communication time. 
The Model 787 Portable Com

munications Data Terminal can 
handle your application needs with 
its cost-saving, built-in standard 
features. The 300/1200-bps direct
connect internal modem allows 
users to plug directly into a stan
dard telephone data jack for great
er communications flexibility. The 
787 also features memory dialing 
and originate/automatic answer 
operations for additional time 
and cost savings. 

For information retrieval, 
remote sales order entry, and a 
variety of other interactive applica
tions, the Models 785 and 787 
speed your communications from 
coast to coast. 

TI is dedicated to producing 
quality, innovative products like the 

Models 785 and 787 Portable Data 
Terminals. And Tl's hundreds of 
thousands of data terminals 
shipped worldwide are backed by 
the technology and reliability that 
come from 50 years of experience. 

Supporting Tl's data terminals 
is the technical expertise of our 
worldwide organization of factory
trained sales and service represen
tatives, and TI-CARE t, our 
nationwide automated service dis
patching and field service manage
ment information system. 

If you would like more informa
tion on the Models 785 and 787 Por
table Data Terminals, contact the TI 
sales office nearest you or write 
Texas Instruments Incorporated, 
P. 0. Box 202145, Dallas, ~ 
Texas 75220, or phone :rJr 
(713) 373-1050. 

l#! put computing 
within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B.P.5, 
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific, write Texas Instruments Asia Ltd. , 990 Bendeemer Rd. , Singapore 1233. Telex RS 21399, or phone 2581122. 

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated 
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NBI , Inc. , helped NASA upgrade its existing 
data-processing computer by tying in 18 of its 
System 3000 word processors (see p. 157). 
·Cover art by Glenn Herbert, photography by 
Bill Braley, courtesy of NBI . 
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You can actually see the superior 
print quality when you use C. Itoh's 
new daisy wheel impact printers. 
Besides clear and crisp print char
acters, you also get the throughput 
performance you're looking for, at 
prices never before available to quan
tity buyers of Daisy Wheel printers. 

C. Itoh's Starwriter offers you a 
print speed of 25 cps while the Star
writer II operates at 45 cps. Both 
machines incorporate the latest 
LSI technology and utilize an 
easy-to-change industry standard 
96-character wheel. Starwriter 
printers are the perfect choice for 
multilingual and multi-discipline 
applications. 

The two Starwriter models also 
feature self-test capabilities and a 
programmable VFU. You'll be 

able to print up to 163 columns on 
multiple copies and you can process 
paper widths to 381 mm (15"). Both 
models are equipped with front panel 
indicator lamps and switches. 

You can put our printers to work 
the minute they're delivered. They're 
plug-compatible and meet either the 
industry standard parallel interface 
specifications or serial RS 232 C with 
voltage or current mode capacity. 

So if you're looking for perfection 
in printing, let our Starwriters do the 
job. All printers are backed by C. Itch's 
warranty and nationwide service 
organization. For more information, 
contact C. ltoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, C.A. 
90066; Tel. (213) 306-6700. Chicago 
Office: 240 E. Lake Street, Suite 301-A, 
Addison, IL 60101; Tel. (312) 941-1310. 
New York Office: 666 Third Ave., New 

York, NY 10017; Tel. (212) 682-
0420. Dallas Office: 17060 Dallas 
Pwky., No. 108, Dallas, TX 75248; 
Tel. (214) 931-0177. 

Gc. 110H 
ELECTRONICS, INC. 

One World of Quality 
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DEC FORMS OFFICE-SYSTEMS GROUP 

Digital Equipment Corp. has formed a strategic marketing and product-planning 
organization dedicated to overseeing the company's assault on the office-automation market. 
That assault is expected to be mounted over the next 18 months. Headed by DEC's 
telecommunications-industry group systems manager Arthur F. Laramee, the Office 
Information Systems operation falls under the aegis of Julius Marcus's Commercial Products 
Group, which in DEC parlance is a "super group" with various sub-groups reporting to it. 
Laramee, program manager for Office Information Systems, reports to Commercial Group 
marketing director David R. Fernald. Laramee will attempt to coordinate the activities of the 
company's office-related sub-groups, such as word processing and retail products, into a 
cohesive attack on the office market in which DEC has been perceived to be weak. 

IBM, DG FOLLOW XEROX INTO PERSONAL COMPUTER MARKET 

A battle is brewing on the sandlot as large companies, including Xerox Corp., IBM Corp., 
Data General Corp. and Digital Equipment Corp., move in on the small business/ personal
computer market now dominated by Apple Computer and Radio Shack. IBM was expected to 
introduce its entry, code-named Acorn, late last month. Using an Intel 8088, the 16-bit-based 
µc includes two 5%-in. dual-sided, double-density diskettes with 256K bytes of mass storage. 
A source says the 8-bit 8088 was incorporated to enable IBM to run CP/ M programs 
eventually. The system includes 64K bytes of internal memory and the PC/ DOS operating 
system, which was developed by Microsoft. The system will come out of the General Systems 
Division's Boca Raton, Fla., facility, but it is being built in Japan by Matsushita . IBM is 
rumored to be actively pursuing Sears and J .C. Penney stores as outlets, and is considering 
Computerland as well. Acorn's 600- x 400-pixel screen is available in four or eight colors, 
and is expected to include graphics. Price is $6000, including word-processing software, and 
is competitive with Xerox's new 820 Worm. IBM declines comment on the system. 

DG announced the first member of a small-business computer family in June. The 
Enterprise 1000, code-named Tiny Business System, a 16-bit microNova-based µc , includes an 
MP/ OS-like operating system, two 5%-in., dual-sided, double-density floppy disks with 358K 
bytes each, Business BASIC, 64K bytes of dynamic RAM internal memory and a printer . Price 
is $7195. 

DEC reportedly will not have its entry ready until next year, with pricing expected to be 
$4000 to $7000. The project, formerly called K.O. (MMS, January, p . 5), has been absorbed 
into central engineering, and a special team is going full-speed ahead on development efforts. 
The new system will depart from DEC's reliance on the PDP-8 and will incorporate an LSI-11 
on a chip, called Tiny-11. Tiny-11 is being used in other products as well , but is not in full
volume production yet at the company's Hudson, Mass ., semiconductor facility . 

H-P IS READYING $7000 CPI M-BASED SYSTEM 

Details of a Hewlett-Packard Co. CP/ M-based small-business system are coming to light. The 
system is called the HP-125, says one source, and is based on the company's HP2621A 
intelligent terminal. HP has added a Z80 CPU board, about 64K bytes of RAM and data
communications capabilities to the Z80-based 2621A to enable it to handle all CP/ M
compatible software. The source says the system will include an optional integral thermal 
printer. The company had planned an introduction in April, but indecision about how to 
position the system in the market forced the firm to postpone the unveiling until June, says 
the source. Further marketing strategy concerns have pushed the announcement into August 
or later, he adds . The HP-125, with floppy-disk drives, is expected to be priced at about $7000 . 

SKY PLANS ABBAY-PROCESSOR UNVEILING 

A plug-in array processor that can provide 32-bit single-precision and 48-bit extended 
capabilities for an LSI-11 µc is expected to be the first in a line of µc number crunchers from 
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recently formed Sky Computers Inc., Lowell, Mass. Sky's chairman, Howard Klammer, 
formerly an engineering manager for Digital Equipment Corp. 's commercial products, claims 
that the company has an array processor with floating-point capabilities all contained on two 
quad-size PC boards that can be plugged directly into the LSI-11 Q-bus. Prices start at $6000 
for one unit and fall to less than $4000 for quantities of 100 to 150. Klammer sees a big 
market for the µc array processors, especially in the burgeoning robotics market in which 
array processors will help perform the computations to power robots' eyes and arms. 
Klammer, who left DEC last October, has been joined by Gerald Shapiro, who was the 
technical director of array-processor development at Analogic Corp. and is Sky's president. 

RANDOM DISK FILES 

Look for Tandon Corp. to unveil a super-low-cost 514-in. floppy-disk drive during the first 
quarter of 1982. The 125K- to 250K-byte single-sided drive will use a conventional medium, 
and will be as wide and as deep, but only one-half as high, as 514-in. floppies based on the 
dimensions of Shugart Associates' SA450. Tandon reportedly has customers for the drive and 
will help with controller development. The as-yet-unnamed drive is being built at Tandon's 
Santa Clara, Calif., R &. D facility (MMS, January, p. 6), and could be priced as low as $60 to 
$75 in quantities of 5000. 

Meanwhile, don't be surprised if Shugart Associates releases a redesigned version of its 
SA200 low-cost single-sided floppy-disk drive (MMS, February 1980, p. 20) later this year. 
Called the SA210, the 125K-byte drive will be built by Matsushita Communication Industrial 
Co., Ltd., and may also be used internally by that Yokohama-based electronics complex in a 
small-business system. According to one report, part of the SA200 redesign includes a low
cost stepper-motor head actuator instead of the noisy ratchet-solenoid design initially used in 
the SA200. The SA210 will be media-compatible with other 514-in. floppy-disk drives and 
reportedly will be priced at less than $90 in quantity. 

Frank Gibeau, former head of Verbatim's defunct Winchester-media program, is preparing 
prototypes of a high-performance, 5%-in. Winchester-disk drive, said to have access times in 
the 20- to 30-msec. range and initial capacities exceeding 20M bytes. Gibeau's new company 
is headquartered in Los Gatos, Calif., and is reportedly called Atasi Corp. after a Creek Indian 
war club. 

Watch for Datapoint Corp.'s Sunnyvale, Calif., disk-drive operation to unveil a five-platter, 
5%-in., 20M-byte Winchester for use in an upcoming small stand-alone business system due 
later this year. The drive will use manganese-zinc ferrite heads developed in-house along with 
a proprietary non-lubricated, thin-film medium coated with a layer of carbon 0.1- to 0.15-µm. 
thick. The drive is designed to operate at 8240 flux changes per in., 530 tracks per side, says 
one source, and has been operated experimentally at the 12,000- to 16,000-bpi range. 

Data Peripherals, Sunnyvale, Calif., is expected to debut a fixed 8-in. Winchester dubbed 
the DP-400 Puma at the Comdex show this fall. The Puma will be I/0-compatible with the 
company's first Winchester offering, the removable-only lOM-byte DP-100 Lynx drive, and 
will have four times the mapped capacity of the earlier device-a ratio Data Peripherals 
executives feel is optimal for backup applications, and one that will most likely be maintained 
as the company boosts Puma capacities beyond 40M-bytes. Price is less than $2000 in 
100-unit quantities, with evaluation hardware scheduled for the first quarter of 1982. 

-John Trifari 

IBM WILL ANNOUNCE 8100 ADDITION 

Following an in-house announcement in late June of an addition to IBM's 5100 family, the 
company is expected to make an imminent public announcement of the system, dubbed the 
5130. The 5130 is believed to be a multiterminal, hard-disk version of the 5120. The public's 
first view of the system will probably be a four-terminal system priced from $7000 to $35,000 
in various configurations. The system will handle as much as 27M bytes of hard-disk storage 
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Whizzard 6200 raster-scan, line
drawing terminals are working remote 
workstations - fast , interactive, 
intelligent. 

The Megatek difference starts 
with host-computer software . Wand 
6200 is a computer-independent , 
Core-compatible Fortran package 
which organizes graphic informa-
tion for maximum communication-line 
efficiency. Image segments can be 
dynamically extended , changed to 
a different color or line type, scaled , 
translated , or blinked with just a few 
simple commands . 

Whizzard 6200 terminals can 
also be programmed with hundreds 
of graphic subroutines (e .g ., the 
image of a bolt head) Instead of recon
structing such "instances" each 
time they are needed , the host com
puter simply transmits a subroutine 
ID number. 

Swiftly interacting with the host 
computer at the "action" end of the 
communication line is an intelligent 
Whizzard 6200 memory-management 
SEE US AT SIGGRAPH, BOOTH NO. 607 

1/0 interface which maps subrou
tines, segments, and attribute infor
mation into a 64K-byte display-list 
memory (expandable to 128K bytes) . 

The final step, from memory 
to screen , is nearly instantaneous. 
Powered by a 32-bit proprietary 
processor, the Whizzard 6200 "graph
ics engine" processes display-list 
data into raster images at an average 
rate of 200 nanoseconds per pixel. Text 
can be displayed in eight hardware
generated character sizes. Twelve-bit 
vector coordinates ( 4096 x 4096 
virtual display space) can be scaled 
up to BX with full retention of fine-
line detail. Images can be "Rasterized" 
into full-resolution hardcopy. 

Monochrome or color, 512x512 
or 1024x1024, every member of the 
Whizzard 6200 family is a complete 
graphics workstation , including desk, 
display monitor, keyboard , joystick, 
and optional data tablet. And all are 
upwardly mobile - up to the Whizzard 
7200 series of 3D rotation-and
scaling raster/vector terminals. 

The more you know about 
graphics, the more you lean 
toward Megatek. 

There is a Megatek difference. 
See it, believe it. Call or write Megatek 
Corporation , 3931 Sorrento Valley 
Blvd ., San Diego, CA 92121. 714/ 455 -
5590.TWX 910-337-1270 . 

L\!~ =bc-r \J.E. C. 
MEGATEK CORPORATION 
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and will have increased main memory. Greg R. Leveille, a research director with the Gartner 
Group, Inc., Greenwich, Conn., says the internal announcement was made on June 22, and 
the public will learn about the system this month. 

DG STREAMLINES SUPERMINI EFFORTS BEHIND MV / 8000 

After straining engineering and financial resources across two competing supermini 
projects over the past four years, Data General Corp . now appears to be focusing its efforts 
behind only one-the one-year-old MV / 8000. Efforts to get FHP (MMS, Feb ., p. 5) , an 
advanced multiprocessor computer under development in the company's North Carolina 
R 8e. D facility , to market have dwindled, sources close to DG say. Additionally, FHP project 
head Ron Gruner recently was recalled to Westboro, Mass., to become director of development 
for the Information Systems Division, which handles the MV / 8000 . DG is faced with 
rebuilding the Westboro team. More than a dozen top engineers from the two projects left in 
the past nine months, many after a massive corporate reorganization. The most notable losses 
are supermini engineers Carl Alsing, Ed Rasala, Richard Belgard, Gary Funk and Barry 
Tannenbaum, all of whom now work for Tandem Computers , Cupertino, Calif. , and are 
reportedly working on that company's first 32-bit minicomputer. 

In addition, Steve Wallach, a chief MV / 8000 architect, joined Rolm Corp.; software engineer 
Robert Downes is at SOLVation; software vice president Steve Gaal is on a one-year leave of 
absence; and former vice president of engineering Jeff Kalb is at Digital Equipment Corp. ' s 
Hudson, Mass ., semiconductor plant. A DG spokesman says the attrition is not unusual at a 
big company, and that it will not hamper 32-bit product programs. 

CPI M USE ON WORD PROCESSORS INCREASES 

Following the example of Xerox Corp. and OPT Corp., Lanier Business Products, Inc ., 
Atlanta, was expected to include CP/ M on an enhanced version of its ''No Problem'' word
processing work station, introduced late last month . The new "Super No Problem" system 
increases internal memory from 32K bytes to 96K bytes, and almost triples mass storage with 
5%-in. floppy-disk drives . Business packages will include general ledger, accounts payable 
and accounts receivable. Lanier will bundle the software for the Super No Problem, says a 
source close to the company. Price for the Super No Problem was not known at press time. 
OPT Corp. added CP/ M to its CPT 8000 word processor for $900 a year ago, but only recently 
added eight separately priced business packages . Xerox Corp. 's 820 personal computer 
system, introduced in June, includes CP / M to enable some of the more than 2000 
independent software packages to be used on the system. 

ICL MULTIPROCESSOR SYSTEM IS UNDER DEVELOPMENT 

London-based International Computers, Ltd ., which has twice attempted to gain a share in 
the U.S. computer market, is developing a new product line at its Utica, N.Y., facility, 
industry sources say. The new multiprocessor, multitasking system, designed for small- to 
medium-sized businesses, incorporates as many as 15 Intel 8085 8-bit µps, each with 64K 
bytes of memory housed in one unit. As many as 15 slave terminals can be attached to the 
CPU. An entry-level system includes two 8-in. double-density floppy-disk drives. The product, 
one of ICL's few low-end entries, is also one of its first U.S. -developed computers. 

EXCALIBUR UNVEILS EASY-TO-USE EXECUTIVE WORK STATION 

One-year-old Excalibur Technologies Corp., Albuquerque, N.M., will introduce a stand
alone work station for executives in August. The company claims the system is "as easy to 
use as driving a sportscar ." Dubbed the Powerstation, the work station includes three Z80 
µps, an S-100 bus, RS232 communications, a 64K-byte RAM internal memory, lOM bytes of 
hard-disk storage and a proprietary Excalibur operating system. Priced at $8000 to $12,000, 
it includes application software, but no printer . 
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PDP·11® and LSl·11® 
TAPE and DISK CONTROLLERS 

-><-® 
EMULEX 

AUTHORIZED EMULEX DISTRIBUTOR 
First computer corporation, the 
world's leading DEC computer system 
integrator now distributes the 
complete spectrum of EMULEX Tape 
and Disk controllers for the PDP-11 
and LSl-11 family of computers. 
HARDWARE I SOFTWARE 
TRANSPARENCY 
These microprogrammed, emulating 
Tape and Disk Controllers are fully 
software transparent to both the 
PDP-11 hardware and software. The 
use of these controllers protects you 
from the impact of future versions of 
the operating system software. They 
are so compatible you can plug them 
into your system and be up and 
running th~ standard DEC diagnostics 
and operating systems in minutes. 

ADDED FEATURES 
These controllers provide you with 
added features such as automatic self· 
testing, onboard pack formatting, and 
programmable bandwidth control at 
no additional cost. 
® Registered trademark of Emulex corporation 
® Registered trademark of Digital equipment corporation 

TM Trademark First Computer Corporation 

CE3 

SOUTHERN REGION 
Houston, TX (713) 960-1050 

BROAD RANGE OF DEVICES SUPPORTED 
It makes no difference which of the 
DEC PDP-11 or LSl-11 family you are 
using or which type of storage device 
is required for your application. we 
can support 59 different drives from 
13 different manufacturers. 
HIGHEST QUALITY AND 
SUPER RELIABILITY 
You can be assured of the quality 
and reliability of these Tape and Disk 
Controllers because First Computer 
corporation specializes in PDP-11 
and LSl-11 computer systems, 
components, and peripherials. over 
the years our reputation was built 
on the quality and reliability of the 
products we sell. we continue to 
protect this reputation by selling 
only the very best. 

SUPER FAST SERVICE 
Because we are the largest system 
integrator specializing in PDP-11 
and LSl-11 systems, components, 
and peripherials, First computer 
corporation can satisfy most 
of your Tape and Disk controller 
requirements directly from our stock. 

TM 

GUARANTEED SATISFACTION 
Your satisfaction is fully guaranteed 
by First computer corporation. 
we believe in every product we sell. 
If for any reason these Tape and 
Disk controllers do not meet your 
expectations, simply return them 
freight prepaid and insured, within 
10 days of receipt and we will 
refund your money in full. First 
computer corporation backs each 
of these products with a full one 
year warranty. 
AUTHORIZED REPRESENTATIVES 
AND DEALERS 
Authorized EMULEX Sales 
Representatives earn full commissions 
for orders filled by First computer 
corporation. Attractive Dealer 
discounts are available to all 
AuthOrized EMULEX Dealers. 

PRICE AND PERFORMANCE 
You pay no more for First computer 
corporation service. Write or 
call today for our free EMULEX 
Buyer's Guide. 

computer corporation 
645 BLACKHAWK DRIVE I WESTMONT, ILLINOIS 60559 (312)920-1050 

WESTERN REGION 
California (To be announced) 
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SOLVATION WILL CUSTOMIZE ACCOUNTING SYSTEM SOFTWARE 

SOLVation, Inc., Waltham, Mass., a new company formed by Exxon's Qyx founder Dan 
Matthias, introduced its first µc system for first-time-user accounting professionals July 4. 
Although the system is basically turnkey, it can be customized for individual applications. 
The system, called SOLVation Professional Accountant System, consists of a Vector Graphics 
2600 system with dual 5%-in. floppy-disk drives housing l.2M bytes of storage, and an 
Integral Data Systems 560G 150-cps matrix printer. With basic accounting software, the 
system is priced at $12,500. Options include a 5M-byte, 5 14-in. hard-disk drive that can be 
substituted for one floppy, a letter-quality, 55-cps NEC printer and graphics. Applications 
software and support, also priced at $12,500, include a client accounting package for public 
accountants, a business planner and word processing. 

SINGLE-CHIP µC HAS EEPROM 

General Instrument Corp., Hicksville, N.Y., is readying a single-chip 8-bit µc equipped with 
48 bytes of EEPROM and lK byte of ROM. Andrew Sass, director of research for the 
semiconductor maker, says the EEPROM will be dynamically reprogrammable and will be 
suited to applications requiring nonvolatile data storage and easy updating. One is peripheral 
controllers. Called the PIC16E70, the µc is part of GI's 8-bit PIC family, and has the same 
architecture as the EEPROM-less PIC1670. The chip should be available by the middle of next 
year, Sass says. 

INTEL TO RELEASE FIRST IN SERIES OF iRAM PRODUCTS 

The first in a series of integrated semiconductor memory products will be making its 
appearance from Intel Corp. this month. The 21821isa4096-word x 8-bit device labeled an 
iRAM (integrated RAM), which means that the refresh and arbitration functions are 
integrated on the memory chip. The 21821 is a byte-wide memory device intended for use 
with µps, and is expected to be priced at $19.95 in quantities of 10,000. Sampling will begin in 
the third quarter, with volume production in the fourth. At least one iRAM, and perhaps as 
many as four others, is expected from Intel within the next year. 

DIRECT $1790 VIDEO TERMINAL EMULATES HP-2622A 

Direct, Inc., Sunnyvale, Calif., has begun shipping a video terminal said to be the first that 
is software-compatible with Hewlett-Packard's HP-2622A. Called the VP825, the terminal is 
based on Direct's first product, the 800A, a DEC VT-100-compatible display. A spokesman 
says the VP825, like the 800A, uses a Z80A and is available with as much as 32K bytes of 
RAM. The 132-column display sells for $1790, some $300 less than the H-P device. Direct 
introduced its first H-P-compatible hardware, an HP2645A emulator, about two months ago, 
and plans on an HP2624A-compatible device in the near future, says the spokesman. 

VOICE-MAIL MARKET INTENSIFIES 

Voice-mail systems were once the province of a few companies such as Dallas-based ECS 
Telecommunications, but there are increasing indications that the field is going to get 
crowded this summer. Wang Laboratories has already announced its base-priced $125,000 
digital voice exchange system, which can be expanded from a 200- to an 800-user system. 
While Wang can be a potent competitor, the company that has been creating the strongest 
rumblings among the voice-mail companies is IBM Corp. Some competitors are betting that a 
basic version of IBM's Speechfile message-store-and-forward system will be on the market 
before fall. 
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Complete your designs faster 
with IMLAC Series II Terminals 

Using ANVIL-4000™, MENTAT™ & SUPERTAB 

' 
The new IMLAC Series II interactive 
terminal is so easy to use it's almost 
like having an extra pair of hands. It 
lets you make tough design decisions 
faster because you can try new ideas 
and see the results immediately. So it 
also extends your mind. 

Above 2 photos courtesy of Manufacturing and 
Consulting Services, Inc. 

ANVIL-4000 is a trademark and AD-2000 is a 
registered trademark of Manufacturing and 
Consulting Services, Inc. 

MENTAT is a trademark of Marc Analysis Research 
Corporation. 

SUPERTAB and OUTPUT DISPLAY are available 
from Structural Dynamics Research Corp. 

A Host of Useful CAD/CAM 
Software Packages 
What makes the Series II terminal 
really valuable is the range of compu
ters and variety of software packages 
that can be used with it. For example, 
you can do mechanical design and 
drafting with ANVIL-4000, the enhanc
ed replacement for AD-2000; build 
models and display finite element 
analysis results with MENT AT inter
active graphics pre- and post-process
ing package; and you can develop 
design models and anayze them faster 
with SUPERTAB and OUTPUT 
DISPLAY graphics software. And there 
are more! 

Whatever type of design/analysis 
you do and whatever general purpose 
computer your programs reside on, 
the Series II terminal and appropriate 
CAD/CAM software package can help 
you get your job done a great deal 
faster. 

CIRCLE NO. 6 ON INQUIRY CARD 

Why Software Vendors Choose 
IMLAC Too 
Why are so many software vendors 
taking advantage of the many features 
in our Series II terminals? Simple. We 
made it as easy to develop programs 
for the Series II as it is for you to 
design using the Series II. 

That means that the software pack
ages available to you will be easy tc 
use, highly interactive-and will save 
you a lot of time. 

Time you could be spending on 
your next design. 

Find out more about these produc
tive combinations by calling 

(617) 449-4600 
IMLAC Corporation, 150 A Street, 

Needham, Massachusetts 02194. 

A Hazeltine Company 



Our new B-900 helps keep the 
DP department ahead of a growing 
demand for printout. It's the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, 
it has Dataproducts' patented Mark V 
hammer system at its very heart. 
The system is virtually friction-free. 
The result is a remarkable level of 
reliability. 

That reliability is proven, too. With 
over 20 ,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-900 was designed for high 
performance, printing up to 1100 lpm 
with a 48 character set. It prints out 
900 lpm with 64 characters and 670 
lpm with a 96 character set. 

All the B Series were designed with 

the operator in mind. The long lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinets, 
the printers operate at only 60 dbA
even less than the noise level of a 

With J)ataproducts' B-900 Band Printer, 
every department gets what's coming to it . 



typewriter. These cabinets are available 
on the B-300 and B-600, standard 
on the B-900. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. 
For 19 years, we've built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 
printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 
We're here to help. 

We have distributors and sales rep
resentatives throughout the world. 

We'd love to show you how our 
printers can improve your systems. 

Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365. Telephone: (213) 887-8451. 

European Marketing 
Headquarters: 
Ascot, England, 
990-23377, 
telex: 849426 

Data.product• 
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NEWS Mini·lli1r1 Warld 

SEL introduces speedy 
scientific supermini 

Well-known for its scientific 
superminicomputers, Systems En
gineering Laboratories, Inc., intro
duced in May a powerful 32-bit 
minicomputer with performance 
exceeding 3.6 million instructions 
per sec. (MIPS). The Concept 32/87 
is the first product introduced by 
SEL since its acquisition by Gould, 
Inc., late last year. 

To some industry observers, the 
high-end product verifies what 
some see as an excellent acquisition 
for Gould, in that SEL's products 
complement those of Gould's other 
subsidiaries (MMS, November, 1980, 
p. 51). "This is the crowning piece in 
the hierarchy of Gould's product 
lines," says Charles Hill, vice 
president of Kidder Peabody & Co., 
Boston, Mass. He says Gould now 
has a variety of industrial products 
ranging from the Modicon Corp. 
subsidiary's low-end industrial con
trollers to the 32/87. 

A basic system with lM byte of 
MOS main memory, 16K bytes of 

bipolar cache memory, integral 
single- and double-precision float
ing-point processor, diagnostic pro
cessor, I/O processor, two floppy
disk drives, CRT terminal, firmware 
and diagnostics and documentation 
is priced at $235,000. A similar 
configuration with 32K bytes of 
cache memory is priced at $265,000. 
A 40 percent discount will be 
available to large OEM customers. 

The system achieves its high 
performance by using emitter
coupled logic in the CPU cache 
memory and floating-point proces
sor. The CPU achieves 75-nsec. bus 
cycle times. Control Data Corp. and 
IBM also use ECL in their superminis 
to enable extremely fast gate
switching times. 

The system also includes a 
four-way set-associative cache 
memory, a hierarchical memory 
system, alterable control storage 
and a four-stage instruction pipe
line. The 32/87 runs on the 
company's MPX-32 real-time operat-

ing system, which makes the 
system upwardly compatible with 
I/O, memory controllers and soft
ware of earlier Concept products. A 
new version of the MPX operating 
system with a file system will be 
introduced this summer. 

Both new processors have a 
single-precision FORTRAN Whet
stone I performance rate of 3604 
thousand instructions per sec. 
(KIPS). By comparison, Data Gener
al Corp. 's MV8000 supermini per
forms at 1166 KIPS, Digital Equip
ment Corp. 's v AX-11/780 performs 
at about 1133 KIPS, and Perkin
Elmer's 3240 performs at 1300 KIPS. 
(P-E points out, however, that the 
3240's price-$100, ooo-coincides 
with this relatively low KIPS rate.) 

The 32/87's performance can be 
enhanced even further by using an 
I/o processor attached to an I/o 
asynchronous multipurpose bus. 
The I/O processor off-loads most I/O 
functions performed by the CPU, to 
enable the CPU to handle more 

SEL claims its Concept 32/87 is the world's fastest supermini with performance exceeding 3.6 million instructions per sec. 
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computational functions. Under con
trol of the 1/0 processors, the 
multipurpose bus transfers data at 
rates as high as 1. 5M bytes per sec. 
An I/O processor on a multipurpose 
bus can handle as many as 16 device 
controllers supporting as many as 
124 devices. 

The 32/87 is built around a 
high-speed synchronous SelBUS, 
with a 26.67M-byte-per-sec. trans
fer l'ate. The 1/0 processor, I/O 
devices and main memory reside in 
the 17-slot SelBUS. The CPU chassis 
that accommodates the SelBUS 
contains 38 slots. 

The ECL-based single- and dou
ble-precision floating-point proces
sor has 64-bit-wide buses. Addition 
and multiplication are performed in 
approximately 225 nsec. and 900 
nsec., respectively. Floating-point 
instructions include add, subtract, 
multiply and divide of words and 
double words, and float and fix 
words and double words. A diagnos
tic processor loads CPU microdiag
nostics from a dedicated floppy-disk 
drive to the control-store RAM. 

The memory is built hierarchical
ly; each level is faster than the 

preceding one. The CPU exchanges 
data with the system cache, which 
brings frequently used data to the 
forefront. The company claims the 
cache has a hit ratio better than 90 
percent. Combined with main 
memory, the cache can deliver 
words from main memory to the 
CPU in 94% to 153 nsec. The CPU 
measures 55Y2 x 68Y2 x 36Y2 in. 

Cache 
write-

through ~-+-----';...._-..,.....'-' 

System memory 300 nsec. 
as much as 16M bytes 

MPX32 
memory management 

swapping 

Disk 

System memory in the Concept 32/87 is 
hierarchical, with each level faster than the 
one below. Cache and main memory deliver 
words from main memory to the CPU in 94V2 
to 153 nsec. 

Cartridge-drive vendors plan 
higher capacity hardware 

Even before quantity shipments 
of announced products begin, mak
ers of Y4-in. tape-cartridge drives, 
which were originally designed as 
backups for 8-in. Winchesters, are 
looking to significantly boost the 
storage capacities of their hard
ware. 

The move to higher capacity 
tape-cartridge drives comes as 
vendors of 8-in. Winchesters all but 
concede the low-end (less than 20M 
bytes) market to newer 5Y4-in. 
fixed-disk drives, such as Seagate 
Technology's pioneering ST-506, and 
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move to establish a new baseline 
capacity-40M bytes. Xerox subsidi
ary Shugart Associates, Sunnyvale, 
Calif., the leading OEM supplier of 
8-in. Winchesters, has already 
signalled its intentions in this 
direction by moving aggressively 
into the 5¥4-in. Winchester market 
with the SA600 line (MMS, January, 
p. 20), and by scheduling a 
high-performance 34M-byte device, 
dubbed the SAllOO, for introduction 
this year (MMS, March, p. 8). 

Kennedy Company, a Monrovia, 
Calif., vendor of tape and disk 

"We took mainframe concepts and 
incorporated them with minicom
puter packaging using ECL," says 
William Ward, senior director of 
advanced hardware development at 
SEL. He explains that a 19-in. rack 
unit holds relatively large PC boards 
measuring 15 x 18 in. 

Ward expects that SEL customers 
who want to expand numerical 
processing-intensive applications, 
such as seismic data processing and 
laboratory computations, will buy 
the 32/87. The company also hopes 
to enter new markets, such as 
CAD/CAM and factory automation, 
by working with other Gould 
subsidiaries. 

Kidder Peabody's Hill says large 
factories might need a powerful 
machine like the 32/87 in the future, 
and Gould is a very strong 
competitor. He says the 32/87's 
primary use is in fast, real-time 
response, and the system may be 
more efficient than mainframes in 
that application. 

SEL has booked five orders 
amounting to $1.5 million, and the 
product is available for delivery. 

-L. Valigra 

drives, will also move out of the 
low-end 8-in. Winchester business 
by year-end. The firm's model 7000 
8-in. drive, which offers capacities 
of 4M, 12M and 20M bytes, will be 
dropped this summer and replaced 
with the model 7300 40M- and 
80M-byte devices. 

Also establishing a new position 
in this market is 8-in. Winchester 
maker International Memories, 
Inc., Cupertino, Calif. The company 
is pushing the !OM-byte capacities of 
its 7710 drive up to 40M bytes. A 
company source says IMI has 
releg~ted the market for lower 
capacity 8-in. hardware to the 
vestigial category. Quantum Corp., 
San Jose, Calif., is also moving drive 
capacities upward to 40M bytes, and 
3M Co., which recently announced a 

MINI-MICRO SYSTEMS/July 1981 



line of 8-in. Winchesters (MMS, 
June, p. 8), concedes that its 
low-end lOM- and 20M-byte 8400-
series drives are "learning-curve" 
devices, says a company executive, 
meaning they aren't regarded as 
growth products. 

The trend toward higher capacity 
8-in. Winchesters has not been lost 

on vendors of tape-cartridge drives. 
"The low-end of the market is 
finished as far as 8-in. hardware is 
concerned," says Wes Theriault, 
marketing vice president and co
founder of Archive, Inc., a Costa 
Mesa, Calif., hardware house that 
started a little more than a year ago 
to sell streaming_ tape-cartridge 

TEAC's MT·20 'l•· in. tape-cartridge drives are designed to be compatible with Da ta 
Electronics, Inc., hardware. Now specified at 10M and 20M bytes, TEA C's new drives 
may be available in higher capacity versions later this year. 

drives. "Anyone planning to stay in 
this segment of the market is 
heading for trouble." 

Theriault says Archive plans to 
boost the 20M-byte capacities of its 
Sidewinder tape-cartridge drive to 
40M bytes with a product ready to 
be shipped around this time next 
year. How the increased capacity 
will be accomplished, says The
riault, has not been decided, but 
several alternatives exist, including 
the use of stepper-motor-driven 
read/write heads tied to a track
following servo system for higher 
track densities. 

Archive is also considering in
creasing the Sidewinder's recording 
densities from 6400 flux changes per 
in. to 10,000 fcpi. "40M to 50M bytes 
can be accomplished without a 
major redesign of the drive," 
Theriault says, "and we could go as 

BACKUP FOR 51/4-INCH WINCESTERS ALSO PLANNED 

Increased storage capacity is not 
the only problem being thrust onto the 
shoulders of tape-cartridge drive 
vendors. Some vendors are consider
ing what it will take to fit thei r 
hardware into the smaller form factor 
specified by new 5V4-in . Winchester
disk drives. The National Computer 
Conference demonstrated that this 
problem can't be ignored. Many 
small-business systems on display 
featured Seagate Technology's 6M
byte ST-506 5V4·in. Winchester tied to 
a double-sided 5V4-in. floppy-disk 
drive for backup. · 

A tape-cartridge drive that will 
match the envelope dimensions of 
these small Winchesters has not yet 
been announced. Many drive manu
facturers feel, however, that despite 
moves to increase the storage 
capacities of 51/4-in . floppy-disk 
drives, tape will remain the most 
viable method of handling the backup 
chore- especially considering that 
sV4-in . Winchesters show every sign 
of increasing in storage capacity. 
Seagate, for example, has announced 
a 12M-byte drive with thin-film 
read/write heads (MMS, April , p. 134). 
Computer Memories lnc.'s first prod
uct offering is a 16M-byte device, and 
both Rotating Memories, Inc. and 
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International Memories, Inc., might 
have 40M-byte drives in the works. 

Use of the standard DC-300 V4-in . 
tape cartridge can present a problem 
to vendors contemplating using it as 
backup for 5V4-in. Winchesters. While 
more than able to fit the cut-out 
dimensions required for larger a-in. 
drives, the DC-300 is too wide for the 
cut-out dimensions specified by 
smaller 5V4 devices. One solution is to 
alter the way the cartridge is inserted. 
Data Electronic lnc.'s marketing vice 
president Sam Thompson says his 
company is redesigning its "Streaker" 
drive in conjunction with Olivetti 
Peripheral Equipment so that the 
cartridge can be inserted end-first. 
This hardware could be available this 
year, Thompson says. 

Tandberg Data A/s Oslo, Norway, 
which markets its line of start/stop 
tape cartridge drives in the u.s. 
through Innovative Data Technology, 
is also reportedly considering an 
end-loading 1/4-in . tape-cartridge 
drive. 

Vendors are also examining other 
forms of tape media. Irwin Internation
al , Inc., whose first 5V4-in. Winchester 
offering includes an integral tape
cartridge backup using a 0.1 s-in. 
oc-1 oo cartridge is planning to push 

both drive and cartridge capacities 
into the 20M-byte range this year 
(MMS, June, p. a) . Raymond Engi
neering, Inc., Middletown, Conn. is 
looking into cassette backup for lower 
capacity 5V4·in . Winchesters. Compa
ny vice president Robert Duffy, says 
cassette media could be pushed to 
the 6400-fcpi level , a move that would 
yield a total per-cassette storage 
capacity of SM bytes. "Use of these 
cassettes gives us the smaller form 
factor needed for 5V4·in. Winches
ters, " he says, adding that Raymond 
may have such a drive available by 
NCC 'a2 in Houston. 

Kennedy Co., which is pushing 
capacities in response to changing 
a-in. Winchester specifications, is also 
thinking in terms of tape backup for 
small fixed-disk drives. But tape 
product manager Darell Meyer says 
the company will cast its lot with 1/4-in. 
tape cartridges. "This is the only way 
to address the question of tape 
backup for these drives," he says. 
Meyer does not specify when 
hardware for this application will 
appear, but he leaves little doubt that 
it will . "This is an untapped market for 
us," he explains. "Floppy-disk drives 
won't suffice for the higher capacity 
sV•-in. drives on the drawing boards." 
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high as 150M bytes without any 
controller redesign." Tape-cart
ridge drives of that capacity would 
require some "fine tuning, however," 
Theriault says, in the way the media 
is handled within the drive, and 
could require some form of media 
registration. 

Data Electronics, Inc., San 
Diego, Calif., the leading supplier of 
tape-cartridge hardware, also plans 
to respond to the upward migration 
of 8-in. Winchester capacities, says 
marketing vice president Sam 
Thompson. The company expects a 
40M- to 60M-byte version of the 
company's lOM- and 20M-byte 
Streaker streaming tape-cartridge 
drives to be unveiled this year. 

Thompson notes that DEI's hard
ware includes read/write electronics 
able to handle flux densities in the 
10,000-fcpi range. As a result, he 
says, additional storage capacities 
will also come through the use of 
stepper-motor-driven read/write 
heads. "We see no reason why %-in. 
tape cartridges can't store more 
than lOOM bytes of data," he says. 

DEi 's Sam Thompson: "We see no reason 
why '!.-in . tape cartridges, in their present 
form, can't store in excess of 100M bytes 
of data ." 

Executives at Innovative Data 
Technology, San Diego, are plan
ning to increase capacities through 
higher bit densities. To this end, the 
company is awaiting widespread 
availability of tape-cartridges with 
high coercivity, 70-µin. media. IDT 

Archive's Wes Theriault (right): "The low end of the market is finished as far as 8-in. 
hardware is concerned." At left is Archive president Howard Lewis. 
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president Dale Spencer says media 
performance is the limiting factor in 
tape-cartridge-drive capacities. 
With the arrival of 500-0ersted tape 
from 3M Co., St. Paul, Minn. 
(compared to the 330 Oe specified 
for the media in 3M's cartridge line), 
however, 50M-byte capacities can be 
easily obtained in cartridges no 
larger than the ones now common
place. 

Problems have cropped up with 
the evaluation cartridges containing 
the thinner media, however, Spen
cer says. "The oxide came off and 
jammed the read/write heads," he 
explains. "After 10 passes, we could 
look right through the tape." 3M has 
informed him that this problem has 
been solved and Spencer anticipates 
that IDT drives using the new media 
could be available by the first 
quarter of next year. 

Two other entrants in the %-in. 
tape-cartridge drive market-TEAC 
Corp., Montebello, Calif., and 
Electronic Processors, Inc., Engle
wood, Colo.-are also considering 
higher capacity drives. TEAC's lOM
and 20M-byte MT-20 DEI-compatible 
streaming-tape drive will probably 
have increased storage later this 
year, says national sales manager Al 
Astor. First production versions of 
the device are not scheduled until 
the third quarter, however. Price 
for the drives is set at $1395 in 
single-unit quantities and $915 in 
500-lot orders, including formatter. 

A 17M-byte start/stop cartridge 
drive from Electronic Processors, 
Inc., Englewood, Colo., is also 
expected during the third quarter. 
Called the Star-Stream, the new 
device was first shown at this year's 
National Computer Conference, and 
operates at 6400 f cpi. Storage 
capacities might be boosted later 
this year by increasing flux densi
ties to 10,000 fcpi, says product 
manager Vince Stinton. "We're in 
the process of assessing this now," 
he says. 

Kennedy Co. might also unveil 
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higher capacity %-in. tape-cart
ridge drives early next year. Darell 
Meyer, tape product manager, says 
the 20M-byte hardware being 
shipped will be increased to 

40M-byte capacity. Shortly there
after, he says, these start/stop 
drives might be followed by a 
high-capacity streaming device. 
"The pressure is on," he adds, 

Zilog's new Z800 is 
plug-compatible with zao 

Providing a growth path for Z80 
users and hoping to head off 16-bit 
µp design-ins are the two goals of 
Zilog, Inc., as it readies an 8-bit 
processor, compatible with the 
company's popular Z80. The compa
ny says the new processor offers 
three to five times the performance 
of its predecessor. 

Called the Z800 and aimed 
primarily at the process-control and 
small-business-systems markets, 
the part is binary-compatible with 
the Z80. That means, says Bill 
Carrico, director of marketing for 
Zilog's components division, that 
the "two processors can run exactly 
the same code." This prevents users 
from having to redo their operating 
systems or applications software, he 
says. 

An instruction-buffering tech
nique, says Carrico, allows the Z800 
to store upcoming instructions, 
eliminating the need to go off the 
chip for the next command. Carrico 
won't say how many instructions can 
be stored, but he indicates that 
buffering contributes significantly 
to the Z800's increased speed. 

MHz because of Z-Bus speed 
limitations. 

The Z800 will be available in 40-
and 64-pin packages. There may 
also be "other options," Carrico 
says, but the company has not yet 
disclosed them. 

The Z800 has a 16-bit internal 
architecture, Carrico explains. Ver
sions with 8- and 16-bit data paths 
will be available, he says, adding 
that the "processor is similar in 
concept to Intel's 8088 processor." 
Intel's 8088 is a 16-bit machine with 
an 8-bit external data path. 

"We see the Z800 competing with 
the 8088 and Motorola's 6809," says 
Carrico. He claims the part will not 
hamper future zso designs, rather it 
will stimulate them. "The software 
compatibility between the two 
processors is very attractive to 
many people," he points out. Some 
customers, however, are re
thinking 16-bit designs, including 
those using Zilog's Z8000. "It will 
nibble at the low end of the 16-bit 
market," Carrico concedes. 

summing up the attitude of many 
other tape-cartridge-drive vendors. 
"The upward migration of 8-in. 
Winchesters is forcing us to follow 
suit." -John Trifari 

One industry source believes that 
the Z800 is a smart move for Zilog, 
especially because the processor 
preserves users' investments in Z80 
software. Given the slow progress 
of the firm's Z8000, he adds, the new 
device should attract Zilog custom
ers looking for an alternative to the 
Z80. 

But a source at systems maker 
Onyx Systems, Inc., San Jose, 
Calif., doesn't see the Z800 affecting 
his company's plans for its Z8000-
based hardware. It is interesting, 
he says, that Zilog has opted for a 
strategy of producing "transition 
chips." The Z800 will perhaps be a 
harbinger of transitional peripheral 
chips, of which there is a shortage 
for 16-bit processors, including the 
Z8000, he says. 

Development support for the Z800 
is planned for Zilog's recently 
announced Z-LAB-8000 (MMS, 
March, p. 5). A new emulator will 
be developed also, says Carrico. 

He expects the Z800 to be 
available soon after the second 
quarter of next year. When volume 
production begins, Carrico says, a 
Z800 will cost about $10 for 
purchases of more than 25,000 a 
year. - Larry Lettieri 

Unlike the Z80, the new device 
features memory mapping and can 
address as much as 4M bytes of 
memory, compared to 64K bytes for 
the Z80. 

Pascal development tools 
gain in popularity 

The device will operate with 
Zilog's Z-Bus, allowing the Z800 to 
act as a peripheral to the firm's 
16-bit Z8ooo. While the z8oo's 
internal clock rate is 12 MHz, 
Carrico says, the part will run at 6 
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With the increasing power and 
applicability of 16-bit µps comes the 
need for reusable, transportable 
software. Several companies, in
cluding Intel Corp., Intermetrics, 

Inc., and Boston Systems Office, 
are meeting that need by offering 
high-level Pascal compilers or 
cross-compilers for the Intel 8086. 

While Intel, a supplier of 16-bit 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 

At last, there's a multi-user micro
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-use1 application. Data entry. Distrib
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it .. . 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor
age system. Up to 255 terminals can be 
connected into a single network' Each ter
minal (called a Video Processing Unit} con
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an
other. An exciting concept .. . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you 've always wanted (but 
never had} in a multi-user 
system. The CompuStar 
Model 10 is a program
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is a data entry 

or inquiry/ response application. And if your 
terminal needs are more sophisticated. 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop
pies built right in . And it boasts over 
350,000 bytes of local, off-line user stor
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 Y2 million bytes of dual disk stor
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible' 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car
tridge. Plus, there 's no fuss in getting a 
CompuStar system up and running . Just 
plug in a Video Processing Unit and you 're 
ready to go ... with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile ... with data transfer 
rates of 1.6 million BPS' 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP /M *. With an 
impressive array of application soft

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself . Of all 
the microcomputer-based multi

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 

~Fc~f~TEC 
a~SYSl'EMS@ 
2300 Broad River Rd Columora SC 29210 
18031798·9100 TWX 810-666·2115 

·Reg1steiedtrademar!i;of0ig1talResearchlnc "-'•••·······················-~ 
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You're looking at a raster graphic* 
generated by the best family of high
speed, high-resolution processors, 
monitors, and peripherals available. 
Dollar-for-dollar, they' ll outperform 
any systems you can buy. 

Our System 3400 display proces
sor, for example, updates at 2 µ.Sec/ 
pixel, draws vectors at 3 µ.Sec/pixel, 
and generates 9 nSec pixels at 60 Hz 
' Photo of 1ctu1I CRT display. 
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refresh, for extremely fast, flicker
free displays at peak 1280 x 1024 ras
ter resolutions. 

Versatile Lexidata systems let you 
configure and program for your par
ticular application ... complex CAD/ 
CAM or simple business graphics. 
Unique look-up tables give you the 
power to display 4096 colors (from 
16.7 million hues) simultaneously! 
You'll create and manipulate graphics 
to the limits of your demands. 

For details on a Lexidata raster dis
play system, call (617) 663-8550 or 
write to us at 755 Middlesex Turnpike, 
Billerica, MA 01865. 

llf, LEXIDATA 
• CORPORATION 

RASTER DISPLAYS ... 
FOR THOSE WHO DEMAND PERFORMANCE. 
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Mini-Micro World 

Program development and Initial testing 

Host minicomputer 

l/Odevices 

Intermetrics' PasPort Pascal cross-compiler allows several programmers to develop and 
pre-test software for Intel 8086 µ,ps on a time-shared DEC PDP-11 minicomputer host. 

µps, is offering a Pascal compiler on 
a single-user µp development sys
tem, Intermetrics and BSO have 
opted for a different approach. Each 
offers cross-compilers that enable 
µp software to be developed by 
multiple programmers on a mini
computer or mainframe host. A 
compiler takes source language and 
produces code to run on the same 
machine; a cross-compiler executes 
on one machine, such as a PDP-11, 
and produces code for another, such 
as a µp. 

Intermetrics, Cambridge, Mass., 
previously sold custom software to 
the government, and is entering the 
commercial market with its recently 
i~troduced PasPort 8086 Pascal 
cross-compiler. The company's best 
known recent efforts include the 
design of a software translator and 
compiler system for the Ada 
language under contract to the 
Defense Department, and develop-
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ment of the HAL/S programming 
language used for the National 
Aeronautics and Space Administra
tion's Space Shuttle. 

The company is touting cost
effectiveness in its time-sharing 
approach for programming the 8086 
(see "PasPort spots most errors on 
minicomputer," p. 26). A Pascal 
program is compiled into an 
intermediate language on a Digital 
Equipment Corp. PDP-11 minicom
puter running under Bell Laborato
ries' UNIX or DEC's RSX-llM 

operating system. The program is 
tested on the minicomputer, and 
then down-loaded into a develop
ment system for final software 
checks. Single license price for 
PasPort, which is available now, is 
$15,000. Intermetrics does not 
supply the hardware. 

The company claims PasPort 
minimizes the number of develop
ment systems and programmers 

Integration and final testing 

Target MOS 

needed for a project, maximizes 
productivity and makes software 
development cycles more efficient 
and predictable. "Most manufactur
ers of products that incorporate a 
µp typically develop software in 
machine-level assembly language on 
one or more µp development 
systems. But the general availabili
ty of 16-bit µps, with their larger 
address spaces, significantly reduc
es the viability of the µp develop
ment systems approach to software 
development," says Ron Kole, 
director of the company's compiler 
products division. He adds that 
most development systems are 
single-user tools designed for hard
ware and software debugging, and 
do not include the program
development facilities available on 
minicomputers. The company claims 
that larger programs and corre
spondingly larger programming 
staffs put a strain on traditional 
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Nobody 
offers more ways 
to clean up your 
power problems 
than Sola. 
Practically everything that runs on electricity runs better 
if that electricity is stabilized and noise-free. That's why 
Sola offers the widest selection of line voltage regulators 
available anywhere. 

Whatever you need to protect-from a single electronic 
cash register, minicomputer or test instrument all the 
way to the biggest mainframe computers, industrial 
processes or security systems-you'll find a Sola regu
lator with the right output and features to provide eco
nomical protection. 

Raw electrical power routinely suffers overvoltages or 
undervoltages, transient voltage spikes and dips, elec
trical noise, unwanted frequency harmonics and brown
outs. These conditions cause reduced productivity, mal
function and even damage in sensitive electronic and 
electrical equipment. Many manufacturers suggest in
stallation of a "dedicated" power line, which is an ex
pensive, partial solution to these problems. 

Sola regulators do what a dedicated line can't. They 
raise or lower output voltage to compensate for line
power fluctuations and brownouts. They block out elec
trical noise and destructive power dips or surges. They 
remove unwanted frequency harmonics and provide 
smooth AC waveshaping. And they're rugged, reliable 
designs with no moving parts, no maintenance. 

With our selection of designs and wide range of power 
ratings, there's a Sola regulator to solve just about any 
power problem you might have. Just talk to your local 
Sola Electric representative or distributor. Or contact 
Sola Electric, 1717 Busse Road, Elk Grove Village, IL 
60007. Phone: (312) 439-2800. 

A UNIT OF GENERAL SIGNAL 

SOLA 

The Power Protectors 
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A. Micro-Minicomputer Regulators: port
able, plug-in, UL-listed units specially de
signed for noise-sensitive micro
processor-based systems; outputs from 
70 VA TO 2 KVA, 50 or 60 Hz. Includes 
true ultra-isolation: noise rejection of 120 
db common-mode and 60 db 
transverse-mode. 

8. Constant Voltage Transformers: Fer
roresonant design with fast response, 
tight regulation, inherent line-to-load iso
lation and built-in harmonic neutralizing 
circuits; outputs from 30 VA to 7.5 KVA. 
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C . Solatron/Acuvolt Regulators: Solid
state electronic-magnetic designs com
bining fast response, tight voltage regula
tion, adjustable output, remote sensing, 
and high tolerance to inrush and 
momentary overload ; outputs from 500 
VA to 750 KVA. For computer application , 
includes special filtering and clipping cir
cuits to minimize line noise and frequency 
harmonics. 

MINI-MICRO SYSTEMS/July 1981 
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development-system techniques. 
Kole says the company will 

expand product offerings to support 
more µps in a given family, to 
include other manufacturers' µps 
and to use more hosts. Intermetrics 
will support the 8088 and 8087 µps. 
It will also support the Motorola 
68000 by year-end and probably the 
Zilog Z8000 by mid-1982. Intermet
rics plans to broaden the number of 
hosts as well , with the next offering 
most likely on DEC's VAX. The 
company has no immediate plans to 
support Ada, but would like to 
capitalize on the results of Ada 
development efforts, Kole says. 

The promise of providing less 
expensive programming tools also 
lured Boston Systems Office into 
that market a year ago. The 
company, which produces many µp 
products, offers a Pascal cross
compiler to develop 6800 software 
on a v AX. The company also hopes 
to support the 8086 and to add a 
PDP-11 with Pascal by year-end. 

Price for the 6800 cross-compiler 
is $20,ooo, including a generator, 
with quantity discounts available. 

Simon Wieczner, marketing man
ager at BSO, says multi-user 
equipment is very cost-effective, 

and claims that his company has had 
to keep initial prices high to limit 
demand. The total development
system market is worth more than 
$200 million, he says. 

As many as 20 users can program 
on a BSO system. To support one 

Program developmen t 
and initial test ing 
(Host minicomputer ) 

I Pascal I 
Source 

Integ ration and 
final testi ng 
(Target MOS) 

Prog ram development 
and testing 
(MOS) 

Run on 
target 

programmer, a company must buy 
both hardware and software, which 
could sell for as much as $35,000. 

Wieczner recognizes one risk in 
using the time-shared programming 
approach: If a host computer fails, it 
could idle as many as 20 program-

-------

Interpret 
on ta rget 

\ 
\ 

\ 

------
\ 
\ 
\ 
\ 

---
\ 
\ 

Target 
assembly 

source 
Assemble t-----+1 
and link 

Run on 
target 

Steps in software development for the Intel 8086 identify most errors on the minicomputer 
before the program reaches the µ.p development system for final test. 

PASPORT SPOTS MOST ERRORS ON MINICOMPUTERS 
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The most important feature of 
Intermetrics, lnc.'s new Pascal cross
compiler is that most errors can be 
identified using the PDP-11 minicom
puter host, the company says . The µp 
development system is used only for 
final software integration and testing . 
Tools available on the host, such as 
file management, source-control sys
tems , archives , large disks and 
high-speed printers, can be used in 
the development process . Many 
programmers can share files and 
procedures to develop software . 

The PasPort system is divided into 
compilation, host run-time support 
and target run-time support tasks. 
Source preparation is performed by 
using any editors available on the 
minicomputer. 

• All compilation is done on a 

PDP-11 minicomputer host. About 4 
sec. of PDP-11 CPU time is required to 
compile the program, the company 
says, and as much as 11 sec. is 
needed for multiple users. A front-end 
compiler translates a user's Pascal 
program into an intermediate form 
similar to P-code. That code can be 
executed by an interpreter, or further 
translated by a code generator into 
machine code. 

• The Pascal program is executed 
and tested on the PDP-11 via an 
interpreter that accepts the intermedi
ate code as input. The interpreter 
supplies the run-time environment 
required by the Pascal program, and 
performs dynamic checking. Error 
messages are related to the pro
gram 's source li ne . If the host 
minicomputer runs on UNIX , users can 

generate PDP-11 instructions from the 
Pascal program. 

• After the programmer checks the 
Pascal program, it is transferred over 
an RS232 serial line to the target 
development system for loading and 
execution on the 808.6. The program 
can be transferred in the intermediate 
code , or as an 8086 assembly source 
produced by further program compila
tion . To execute programs on the 
8086 , PasPort includes an 8086-
resident run-time system for compiled 
Pascal programs, an 8086-resident 
interpreter for direct execution of the 
intermediate code and the ability to 
mix interpreted and direct-execution 
modes. Direct execution can be 
chosen over generation of 8086 
machine code for large , non-time
critical applications. 
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Introducing a new standard in 160 megabyte, 
14-inch Winchester disk drives. 

Replaces the CDC 9730, DEC RMSO and 
others. Here is a new standard in 14-inch 
Winchester disk drives - the Sapphire 160 
from Tecstor. A 160-megabyte fixed disk 
drive that is a direct replacement for 
control Data corp.'s 9730, DEC's RMBO and 
other high density Winchester drives. The 
sapphire 160 has an SMD-compatible 
interface with execution of instructions 
performed by microprocessor-controlled 
electronics. 
Available now. The Sapphire 160 is a 
mature product, is in production, and is 
available now. Utilizing up to four fixed 
disks, the Sapphire 160 disk drive, with 
6400 bits per inch and 600 tracks per inch, 
can operate in non-air conditioned 
environments. It is ideal for expanded 
data storage with today's new generation 
of minicomputers. 
In an ancient tradition. According to 
Greek legend, the Sapphire gem could 
preserve its wearer from envy, protect 
against captivity and serve as the key to 
understanding the sayings of the oracles. 

Tecstor's Sapphire 160 disk drive is in the 
same tradition. It preserves vital data 
records, it protects through specially 
designed data security features, and it 
can be a key element within an OEM 
system. 
Backed by experience. Tecstor was 
founded by five principals who have 
many years of experience in manufactur
ing, engineering and marketing peripheral 
products, especially Winchester disk drives. 
They are committed to the OEM market
place. Dedicated to providing the high 
quality products and responsive support 
and service that OEM's expect. And, as a 
new company, Tecstor has substantial 
capital financing through a number of 
blue chip venture capital firms. And, 
Tecstor has a 32,000 square foot manu
facturing facility to handle the most 
demanding production requirements. 

To find out how Tecstor's Sapphire 160 
can be your new standard in Winchester 
disk drives, call or write today to arrange 
for an OEM evaluation unit. 

R 
"We have the experience" 
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16161 Gothard Street, Huntington Beach, CA 92647 
(714) 842-0077 
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Put our technology 
Specify OEM products 

Prove to yourself that Control Data's 
advanced technology-embodied 
in every product we manufacture
delivers price/ performance advan
tages. Advantages that can give 
your products the competitive edge. 

Test. Evaluate. Compare. You'll 
see that Control Data products 

are made of state-of-the-art com
ponents, designed with advanced 
technology and engineered for 
performance. 

Then check our OEM Financing, 
Maintenance and Spare Parts-
all intended to make it even easier 
to put our experience behind 



~~ 

behind your nameplate 
from Control Data 
your nameplate. And to help you 
establish a quality marketing posi
tion for your entire line. 

Write us for more information. 
OEM Product Selector, HQN111, 
Control Data Corporation, 
P.0.BoxO,Minneapolis, MN 55440. 
Or call us at 612/ 853-7600. 

l';J ~ CONTf\.OL DATA 
~ r::J CO~OR{\TION 

Addressing society's major unmet needs 
as profitable business opportunities 
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THE CAILAN@)INTEGRATED 
WORK STATION IS THE PERFECT PACKAGE 
FOR OEM USERS OF MULTIBUS@)OR LSI-11 

COMPATIBLE CARDS. 

INTELLIGENT 1 
TERMINAL 

12-inch CRT display, 
non-glare glass, 7 by 9 

character, 5 character 
attributes, powerful edit 
commands, split screen, 

separate scroll region, 
smooth scrolling. High 

strength structural 
foam case. 

2oowAn l 
SWITCHING 

POWER SUPPLY 
Enough power to handle 
virtually any system con

figuration. Fan cooling. 
Rear cover removable for 
CPU access. Will operate 

with cover removed. 

DETACHABLE 3 
KEYBOARD 

82 keys including 
keypad, auto repeat 

function keys, applications 
modes, typewriter pairing. 
LED indicators show On 

Line/ Local, KB locked, 
keypad in application 

mode (3 LEDs are user 
accessible through 

RS232 commands). 

BUILT-IN CPU ' CARD CAGE --
Holds up to 6 Multibus 

cards or 7 quad/14 double height 
LSl-11 modules so user can configure 

system using these card families, 
including microprocessor, memory, 

peripherals, input/output, 
communications .. . 

At last, the perfect packaging 
solution for OEMs and large volume 
end-users who are using Multibus or 
LSI-11 compatible cards. 

It's the Callan CDlOO - a 
compact, desk top Integrated Work 
Station, which combines a versatile 
intelligent terminal with advanced 
video features, an integral card 
cage which holds up to 6 Multibus 
or 7 quad/14 double height LSI-11 
modules, a high capacity switching 
power supply, and, as an option, two 
5% inch mini floppies, or one floppy 
and one mini Winchester rigid disk. 

Now you can design your 
complete system into this single 
low cost package, rather than inter
connecting 3 or 4 separate boxes, 
or investing $500,000 or more 
to develop your own integrated 
work station. 

The Callan CDlOO makes the 
"Make or Buy" decision easy, since 
unit prices are as low as $3195 with 
substantial OEM discounts available. 

The CDlOO is fully compatible 
with all Multibus and LSI-11 family 
cards, and software as well, including 
DEC's RT-11 and RSX-11, CP/M and 

7 RS232 SERIAL 
INTERFACE 
Connects CPU and 

terminal. Option switches 
---- select: 115/230\l, baud 

rate , 7/8 data bits, parity, 
auto wrap, auto LF, 
local/self test/on line, 
other modes. 

6 DUAL 5Y4 INCH 
MINI FLOPPIES 
(OPTIONAL) 

Or one mini floppy and 
one Winchester rigid disk. 
Disk controller (user 
selected) is located in rear 
card cage. 

5 FRONT PANEL 
SWITCHES& 
LEDs 

CPU reset and interrupt 
switches (Multibus). 
CPU halt/enable and L TC 
switches (LSl-11). 8 CPU 
LEDs addressable through 
RS232 commands. 

CP/M86 from Digital Research, and 
Intel's RMX-80 and 86. 

For the whole story, phone or 
write Callan Data Systems today. 

DATA SYSTEMS 

2637 Townsgate Road 
Westlake Village, CA 91361 
Telephone: (805) 497-6837 

DEC, RT-11, RSX-11 and LSl-11 are trademarks and/or products of Digital Equipment Corporation • Multibus. RMX-80. RMX-86 and Intel are trademarks and/or products of 
Intel Corporation • CP/M and CP/M86 are trademarks of Digital Research • ~ is a trademark of Callan Data Systems. 
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mers. "That's why we use vendors 
such as DEC," Weiczner says. 
"Down-time is infrequent, and 
service is very good." 

Another problem of time-shared 
systems posed by some develop
ment-system proponents is that a 
user must first own a minicomputer. 
Buying a minicomputer can be an 
expensive solution to programming, 
and some industry participants 
advocate development systems for 
that reason, while others support 
distributed development on commu
nicating systems. 

"The way people are going with 
software development is to have 
their own machines," says Jack 
Hemenway, president of Hemen
way Associates, Inc., Boston . 
Hemenway questions the need for 
time-shared systems, because Intel 
offers a resident Pascal compiler on 
the 8086. 

That compiler, which produces 
machine code with both the 8086 
and the 8088 8-bit-compatible family 
member, has been shipped since 
March. Price is $3900, not including 
hardware. The compiler works on 
Intel's MDS 286 development sys
tem, with prices starting at 
$16,000. 

Intel claims that because hard
ware CPU costs have decreased so 
much over the years, it is not as 
necessary to share a CPU. "The 8086 
costs a few dollars. If people need 
more performance, they can add 
another CPU in the system," says 
Suneel Kelkar, software product 
marketing manager at Intel. 

Kelkar cites another disadvan
tage of using a time-shared system: 
many customers use more than one 
type of CPU, such as an 8085, an 
8086 and an 8051. "One cross
compiler on one time-sharing sys
tem does not solve all problems," he 
says. 

Intel provides support that allows 
networking of multiple development 
systems with the NDS-1 network 
development system, which can 
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connect as many as eight MDS 286 
systems. Kelkar explains that in 
networking four systems, the user 
would have to install the software 
on one development system that 
will serve as a file manager, and add 
a cable and a board to the other 
systems. He claims that there is a 
trend toward this type of distribut
ed development system. 

Yet, he says, there is room for the 
time - shared approach, which ad
dresses a different market segment. 
Intel plans to provide a similar 
solution for users who have made 
the minicomputer hardware invest-

ment. The first move came in 
January, when Intel introduced 
three programs modified to run on 
VAX machines: a PLM 86 compiler, 
an 8086 assembler and a linker. 
Kelkar says large users will employ 
the VAX for computation and 
linking. 

Intel eventually will stretch its 
distributed approach to include 
development on any system that 
supports the Ethernet protocol. 
Kelkar says Ethernet-based soft
ware to support such communica
tions will be available next year on 
Intel systems. - L. Va ligra 

Panafax unveils intelligent 
facsimile machine 

With the introduction by Panafax 
Corp. of the MV-3000 transverter, 
facsimile-equipment market lead
ers, including Xerox Corp., Quip, 
Burroughs Corp. and 3M Co., face 

an unprecedented challenge. The 
Panafax unit, unveiled in late May, 
is the first machine of its kind 
equipped with intelligence to handle 
facsimile as well as computer-

Panafax president Denis Krusos (left) and vice president Robert Siegler with the 
MV-3000, which receives a 500-word document in 3 sec. and prints a full page in 15 sec. 
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DATA GENERAI..:S CS FAMILY: 
THE FIRST SMALL COMPUTER SYSTEMS BIG 

IN ALL THE RIGHT PLACES. 
At Data General, we derive 

a great deal of satisfaction from 
offering you the most profit-
able systems you can sell. But 
we also find it particularly 
satisfying when our sys-
tems happen to be the 

· most outstanding on the 
market as well. 

Such is the case for 
our Commercial Systems 
(CS) family. 

Without getting into 
a long, drawn-out thesis on the 
proven reliability and flexibility of the integrat-
ed CS systems, or Interactive COBOL, or the wide 
range of programmer productivity tools, or how it's 
all designed to grow as your customers grow, one factor 

- well worth detailing is our new application software. 

INTRODUCING GENAP™APPLICATION 
SOFTWARE. WE PUT OUR RESOURCES INTO 

DEVELOPMENT SO YOU DON'T HAVE TO. 
Based on the notion that your time should be 

devoted to sales and installation (where the profits are) 
vs. development of software from scratch, Data 
General has created a financial series of application soft
ware. Software which is unmatched in the industry 
and, needless to say, provides you with a mammoth prof
it opportunity. 

The applications (general ledger, accounts receiv
able, accounts payable and payroll) were developed by 
Data General's software team over a period of years 
and include more than a million lines of code and over 
350 programs. All the programming expertise was 
directed by in-house accountants to help make sure the 
products conform to accepted accounting practices and 
IRS codes, and offer the features your end users 
will need to help them run their businesses effectively. 

A national firm of certified public accountants 
has reviewed and tested these systems and has pre
pared a report containing their opinion, a copy of which 
is available from Data General upon written request. 
SERVICE AND SUPPORT TO THE NTH DEGREE. 

Data General has taken great pains to provide you 
with a total environment to make your end users 
happy: i.e., the GENAP products include not only 
quality application software, but also a complete 
series of development tools and comprehensive doc
umentation. 

Tools such as file management software supporting 
hierarchical data structures and a data dictionary; a 

/ 

flexible menu and security capabil-
ity; and a series of precoded "skeleton" programs for easy 
coding of online transaction updating, inquiry activity 
and status-report programs. 

And Data General provides not only GENAP 
technical documentation for you and your programming 
staff, but also comprehensive manuals to give to your end 
users at both executive and operational levels. 

So as you customize the financial applications or 
write your own application software, you will spend 
less time and therefore considerably less money, while 
maintaining consistency with both the built-in stan
dards and the user documentation. 

A MYRIAD OF OTHER FACTORS. 
Obviously, there are many other points we could 

get into, like CS's remote diagnostic feature, or the fact 
that Data General's percent of growth in small business 
systems is among the industry's highest, or Data 
General's unequalled delivery record, or even how our 
12 successful years of dealing with OEM's have 
helped put us in the Fortune 500, but we won't inun
date you with all that now. 

For more information and then some, call your 
local Data General office or fill out the coupon below 
and we'll fill you in. 

t •Data General 
r---------------------------------------------------------1 
i , Mail to: Data General Corporation 
! 4400 Computer Drive, MS C228, Westboro, MA 01580 

A ttention: Marketing Communications Department 
D Please send me free information on GE AP application soft ware. 
D I'm in a rush. Please have a sales representative call on me. 

Title _______________ _ 

Company ________ Tel. _____ _ 

J Address _______________ _ 

i 
'i City _______ State _____ Zip __ ~ 
, MMS-7-81 
~---------------------------------------------------------~ C 1981 DdldCr,,..u1l(mpou.t1o:in Gl-'llAP 1•<1 l r••km<1r k ufD,t•Crntul C01pu.a l ~>n 
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generated communications. Indus
try observers expect the machine to 
be used in data-communications 
applications in which the limitations 
of thermal printing are acceptable. 

"We wanted to come out with a 
product with which we could 
penetrate the facsimile market," 
says Robert Siegler, vice president 
of sales for Panafax, which is rated 
one of the top five facsimile 
suppliers. "We decided the best way 
to boost our market share would be 
to offer a unit with broad applica
tions at an affordable price--0ne 
that could handle data as well as 
facsimile communications". Siegler 
terms the MV-3000 a "universal 
communicator," with applications in 
the office-automation and electron
ic-mail markets. 

Siegler will not project how many 
units Panafax hopes to sell this year 
but he says the attention the 
MV-3000 has received thus far in the 
industry has been encouraging. 

The software-controlled AMD-
2901 µc-based unit is pro
grammed in PROM to receive 
messages in synchronous or asyn
chronous form using BISYNC, HDLC, 
SDLC, Telex and TWX protocols. 
Resident RAM buffers the unit so 
that it can accept data from a 
computer or word processor at rates 
as high as 9600 bps. A 500-word 
document can be received and 
stored in 3 sec., and a full page 
printed in 15 sec. The buffer holds 
two to three pages of data and will 
be expandable within a year to store 
as many as 50 pages, Siegler says. 

In the facsimile mode, the 
MV-3000 can communicate with any 
machine that transmits in 3 
min. or less (Group II and III) and 
automatically adjusts itself to the 
speed of the corresponding unit 
without operator intervention. An 
expansion option allows the trans
verter to interact with machines 
that transmit in 4 to 6 min. (Group 
I). The unit contains modified 
Huffman and modified Read encod-
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ing and handles modem speeds as 
high as 9600 bps. If a phone line 
cannot accommodate higher rates, 
the MV-3000 selects a lower speed 
that is suitable for the line. 

The unit transmits documents as 
wide as 11 Y4 in. and automatically 
reduces documents it receives that 
are wider than 8¥4 in. A thermal 
printer produces copy with resolu
tions as fine as 200 x 200 lpi, and a 
single font provides single-sized 
characters. 

Prices start at $6995, and the 
MV-3000 is also available for a 
monthly rental charge of $170 and a 
maximum usage charge of $105. 

Manufactured in Japan, the trans
verter will be sold directly to end 
users through Panafax sales repre
se n ta ti v es located in 30 cities 
nationwide. Deliveries will start in 
late October. 

"The thing that's really exiciting 
about this machine is that it's 
inexpensive for what it does," says 
H. Paris Burstyn of the Yankee 
Group, a Boston, Mass., market
research team. "Prior to this 
announcement, a facsimile machine 
was basically a remote copier used 
for sending mail fast. Now you can 
also hook up to a computer or a word 
processor and receive messages 
directly." 

Burstyn says that the only 
product comparable with the 
MV-3000 is the top-of-the-line model 
of the Xerox 495, which was 

introduced three weeks before the 
Panafax unit and sells for $15,395, 
more than double the price of the 
MV-3000. The 495 does not include 
computer-communication capabili
ties except through a Xerox service 
bureau. Furthermore, it is not 
buffered to store messages it 
transmits or receives and, conse
quently, does not operate as fast as 
the MV-3000. 

Melody Johnson, an analyst with 
Kidder-Peabody Co., New York, 
says the Panafax announcement is 
significant but adds that the 
product's limiting factor is its 
thermal printer. 

"When you're talking about 
printing from word processors and 
computers," she says, "most of the 
time you're looking for high-quality 
impact or laser printers." Johnson 
says, however, that many users will 
be willing to sacrifice print quality 
to have a fax and a remote data 
printer combined in one unit. 

The MV-3000 includes ID code 
printing at the bottom of each 
document transmitted or received, 
remote- and self-diagnostic capabili
ties and a daily-activity report or 
log of transactions. 

Panafax Corp., with U.S. head
quarters in Woodbury, N.Y. is a 
private company held jointly by 
Matsushita Electric Industrial Co., 
Matsushita Graphic Communica
tions Systems, Inc., and Visual 
Sciences, Inc. -Frank Catalano 

Personal-computer makers 
enter software publishing 

The lack of quality application 
software for personal computers is 
leading many personal-computer 
manufacturers to publish third
party software for their systems, 
using a variety of techniques to 
attract potential authors. These 
techniques include running soft-

ware contests and promoting pro
grams from small, third-party 
developers. 

Apple Computer Corp., Cuper
tino, Calif., has opted to promote 
the developers. Last fall, Apple 
introduced Special Delivery Soft
ware, a line of programs developed 
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A few years ago, you bought DEC controllers 
or you took chances. 

Time was you couldn 't trust 
anyone . Price was often lower. 
Delivery was sometimes faster. 
But let's just say quality, reliability 
and service left lots to be desired 
(if the product even worked at all) . 

Times change . Enter Emu/ex . 
First we decided that price 

shouldn't be the only reason to buy 
our controllers even though they 
cost less . The design goal of every 
tape, disk and communications 
controller we make is to go DEC 
one better. Emu/ex controllers 
actually optimize the DEC sys
tems in which they're installed . 

Emulex controllers would 
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also be easier to install - plug 'em 
right into a backplane - hardware 
and software transparent. 

We decided , also , to concen
trate our expertise on DEC . We 
know DEC computers and 
designed products to improve 
them. Others didn't. You wouldn 't 
remember their names . 

In the last two years one 
Emu lex success has led to another. 
Today, Emu/ex 
provides 
OEMs and 
end users with 
the industry's 
broadest line 

CIRCLE NO. 17 ON INQUIRY CARD 

of controllers that improve DEC 
performance across the board . If 
we did anything wrong , it was in 
setting a new standard . Compet
itors stopped imitating DEC and 
started trying to imitate us . 

So even today, unless you 're 
careful , you can still take chances . 
There's a big difference between 
an imitation DEC controller and 
a genuine Emulex. 

Emulex. The genuine alternative. 
EMULEX CORPORATION 
2001 East Deere Avenue 
Santa Ana. CA 92705 
(714) 557-7580 

EMULEX TWX 510-595-2521 
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2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145 
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by third-party authors. Tupper 
Snook, product manager for Special 
Delivery, says the new line will 
coincide with initiating a "New 
Deal," which puts the thrust of 
selling software with Apple's deal
ers . In addition, the company 
provides a software catalog. Au
thors are paid a royalty, and, 
although the developers own the 
software, Apple has the exclusive 
rights to market and distribute it. 

"There's no way Apple could 
fulfill the needs of every user," says 
Snook. "We know there are a lot of 
talented people out there who write 
software, and Special Delivery is a 
vehicle for them to sell that 
software." 

Apple looks at finished programs 
and those that need a "touch-up" to 
be marketable, Snook says. "We 
have our feelers out, and the catalog 
promotes that." He feels that, in the 
future, Apple may have to go even 
further in advertising and promo
tion to attract more high-quality 
software. 

Running a contest is the route 
Texas Instruments Inc. took last fall 
as an incentive to attract more 
authors. TI advertised the contest in 
several personal-computing publica
tions. With a $3000 first prize, the 
contest generated about 400 en
tries, including several from small, 
third-party software writers. TI 
also ran an in-house contest at the 
same time. 

"Games were excluded from the 
contest," the spokesman says, 
"because there's a lot of them 
around already." The first-prize
winning entry was an easy-to-use 
household-inventory system. Other 
winning programs included ones for 
science and education, planetary
motion prediction, a metric-system 
tutor, business, stock-chart timing, 
loan analysis, astrology, chemistry, 
automobile-cost analysis and sever
al others covering a wide spectrum 
of applications. 

Winners retained the right to 
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market the software themselves, if 
they chose to, as did the first-prize 
winner. The spokesman says, how
ever, that several contestants 
entered into agreements with TI. 

well as Hayden, McGraw-Hill and 
Milton Bradley. 

Another means TI used to attract 
high-quality software was to an
nounce, also last fall, the availability 
of two development systems--<me 
for ucsn Pascal and one for TI 
Extended BASIC-which were made 
available to potential authors. In 
addition, the spokesman says, the 
company actively solicits education
al software from large publishers, 
including Scott Foresman, Chicago, 
Creative Computing, Moorestown, 
N.J . , and Micro-Ed, Minneapolis, as 

Unlike TI, Radio Shack, Fort 
Worth, Texas, does not solicit 
software from developers because 
"so many people come to us," says 
Ed Juge, director of computer 
merchandising. "Out of 200 pro
grams we receive in the mail, 
maybe one is really suitable for sale 
by Radio Shack." He says that the 
problem with software from outside 
sources is that Radio Shack doesn't 
know whether it will run, and the 
company does not have the time to 
test every program. "The compa
ny,'' he says, "must support any 
programs it offers for sale-for 

MINI BITS 

XEROX DROPS XTEN NETWORK 
Citing a lengthening payback period , an uncertain economic environment 

and recent regulatory changes that could potentially increase the number of 
network competitors, Xerox Corp. announced that it will halt all work on its 
XTEN telecommunications network. After investing approximately $30 million 
in the project, Xerox had overcome various technological barriers inherent in 
its broadband digital scheme. "But even with a modest rate of investment-
which still would have been a substantial amount-we couldn't expect the 
payback to begin until late in the 1980s," says a company spokesman. He 
also indicates that other Xerox projects, particularly the Ethernet local-area 
network and its associated products, have placed increasing demands upon 
the company's resources. The folding of the XTEN program comes just after 
the Federal Communications Commission had allocated a portion of the 
radio-frequency spectrum for such non-voice networks. When Xerox first 
approached the FCC in November of 1978 for such a ruling, the regulatory 
situation was such that XTEN was imperative to meet Xerox objectives, the 
spokesman says. Since then, as the communications industry became 
increasingly open to competition, the attractiveness of XTEN has diminished in 
the eyes of its developer. 

PERKIN-ELMER DROPS OEM TERMINALS 
Low profit margins and low volume sales have forced Perkin-Elmer out of 

the OEM terminals business. From 50 to so percent of the units produced by 
the firm's now defunct Terminals division had been bought internally for 
configuration on the company's 32-bit computer systems or for use by 
Perkin-Elmer's Instrument group. By folding the Flanders, N.J . , Terminals 
operations, Perkin-Elmer believes it can redirect development money once 
slated for low-end OEM products into the more profitable business of 
producing terminals specifically for its computer systems. Affected in the 
restructuring are the 550 series and the 1250 series, used primarily by the 
Computer group, and the 3500 terminals, used by the Instrument group. One 
source close to the company suggests Perkin-Elmer may capitalize on the 
graphics expertise it has gained with the 3500 products eventually to produce 
terminals directed at CAD/CAM or business graphics markets. Of the 250 
people previously employed by the Terminals division, most will be integrated 
into other sections of the company, according to a company spokesman, who 
predicts that very few layoffs will occur because of the firm's exit from the OEM 
terminals arena. 
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better or for worse, and this is very 
difficult with programs that come in 
the mail." 

Some of the company's software 
is developed in Japan to Radio 
Shack's specifications, and the 
company also uses a few free-lance 
authors. Juge says these free
lancers may make as much as 
$100,000 a year just writing 
programs for Radio Shack. 

Juge strongly disagrees with the 
idea of running a contest to attract 
software. "That's like digging up 
the whole state of Florida to find a 
buried treasure," he says. 

Another personal computer 
maker, Atari, Sunnyvale, Calif., is 
initiating several incentive pro
grams for software developers, says 
a company spokesman. "There is no 
one company in the world that can 
come up with the software to fill 
every application and need," he 
says. As a result, the company 
needs good authors and hopes to 
attract them by publishing a 
quarterly catalog, called the Pro
gram Exchange. It lists contributed 
programs and, thus, gives broad 
public exposure to third-party 
software authors. 

The company is also sponsoring 
contests. Authors who have had 
software listed in the catalog will be 
eligible for prizes consisting of 
$75,000 worth of Atari products and 
$25,000 cash. The company will run 
the contests every three months
to coincide with the quarterly 
updates of the catalog-in each of 
four categories: consumer (games, 
personal development and hobby), 
business, education and systems 
software. 

In addition, Atari will open 
acquisition centers, the first of 
which opened in the Sunnyvale area 
in mid-May. At these centers, 
developers can use Atari comput
ers, peripherals, reference materi
als and technical manuals to develop 
software, the spokesman says. 
Technical personnel will be available 
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to answer questions and to review 
the programs. The company will 
either market the finished pro
grams under Atari's name or list 
them in the Exchange. However, 
authors can also market their 
programs themselves, if they 
choose. 

Another company that is publish
ing a catalog of externally devel
oped software is Commodore Com
puter Corp., Norristown, Pa. The 
catalog, called the Software Ency
clopedia, will be sold by dealers 
and will include two designations of 
software-Commodore-sold and 

NEC'S PERSONAL COMPUTER 'FOR PROFESSIONALS' 
With prices starting at less than 

$1600, a Z80-compatible personal 
computer from NEC Information Sys
tems, Inc., provides as much as 64K 
bytes of dynamic RAM and as much 
as 32K bytes of optional ROM . The 
PC-8000 's integral package also 
includes a monochromatic or optional 
eight-color display/keyboard , a 320K
byte minifloppy diskette drive and 
various 1/0 interfaces. 

"The PC-8000 will compete initially 
in two markets," says Jack A. Dutzy, 
NECIS PC-8000 program manager: 
"the very small computer market, 
where it will be used for both data and 
word processing by professionals and 
managers in small businesses and 
professional practices ; and in large 
corporations, where it will be used 

both as a remote terminal and as a 
stand-alone, desk-top decision-sup
port system." 

With the unit's 12-in. CRT terminal , 
users can select variable screen 
widths, variable-sized upper- and 
lower-case characters, static paging , 
scrolling, split screen, graphics and 
blinking and inverse video . The 
82-key keyboard array includes a 
standard typewriter layout, a numeric 
pad and five function keys. 

The system will operate under 
several operating systems, including 
CP/M. Various application packages 
are also available from NECIS, such as 
business analysis and planning , 
inventory control, word processing, 
mailing-list maintenance and most 
common accounting programs. 

A typical PC-8000 configuration with 64K-byte RAM, 32K-byte ROM, a 320K-byte dual 
diskette drive, three serial communication ports operating at speeds as high as 4800 bps, 
a parallel printer adapter, an IEEE interface and a 2000-character CRT terminal sells for 
approximately $3700. 

MINI-MICRO SYSTEMS/July 1981 



Many printers can give you good 
print quality on a first copy The real 
challenge is to give you that same 
qualitv, copy after copv, on multi
part forms. 

Obviously, most printers cant The 
further they get from the first copy, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

This superior quality is achieved 
through a simple printing 
mechanism quite unlike any 
other. It forms characters by 
printing one dot row at a time, 
overlapping rows vertically and 
horizontally, while maintaining 
uniform hammer impact energy 
The result is unequalled print quality 
and characters that appear solid. 

This same design approach also 

requires fewer moving parts, 
eliminates most bearing surfaces, 
and employs simple hammer drive 
circuits. All of which means there's 
less to go wrong. And that's why 
Printronix can give you a full one-year 
warranty, not the 90-day warranty 
typical of most other printers. 

For more information on the 
complete line of Printronix printers, 
call: U14l 549-7700. or write: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRINTRONIX 
It's slmple, to be reliable. 

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106, 
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; ?Yi Harris Road, Nashua, NH 03060. 
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Commodore-approved. Commodore 
develops no software in-house, 
choosing instead to use independent 
authors, says Rick Lamb, technical 
support manager at the company. 

"The catalog is necessary to give 
users an up-to-date listing of the 
known software for Commodore 
equipment," Lamb says. The Ency
clopedia includes a number of 
programs from software-developer 
firms as well as from private 
authors. 

Lamb does not think a contest is 
necessary to attract software au
thors. Like Radio Shack, Commo
dore receives so many programs in 
the mail that Lamb feels it must be 
"fairly obvious that Commodore is 
interested." He adds , "The attrac
tion for an author is lots of money. 
We may put money up front against 
a royalty, or we may make an 
outright purchase of a program." 
He feels that Commodore is helping 
to legitimize a cottage industry and 
will be able to continue acquiring its 
software in this manner for at least 
the next 10 years. 

The reaction of software publish
ers to the trend of personal
computer makers entering publish
ing territory has been surprisingly 
favorable. Many think the trend will 
help, rather than hurt, their 
business. For example, Roland 
Joffe, marketing director at Life
boat Associates says, "I welcome 
the opportunity of competing with 
people like that." Lifeboat, he says, 
provides authors something that 
personal-computer makers can't
the ability to sell products on the 
equipment of 65 manufacturers. 
"We offer the authors a wider 
distribution. Apple's programs can 
be sold only to Apple customers, 
Radio Shack's to Radio Shack 
customers," Joffe says. 

Joffe believes, however, that it is 
good idea for an author to "get his 
feet wet (dealing with a personal
computer manufacturer), learn the 
pitfalls and learn how to deal with a 
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company before coming to Life- impact, he says, may be that 
boat." Lifeboat does two to three Personal Software does not deal 
months of testing before signing an with individuals. "We work very 
author, after which a contract is closely with a small number of 
negotiated. "I see no migration development firms that employ five 
(from publishers to manufactur- to 25 people. We have never offered 
ers)," he says. "If there were a our software any other way or tried 
dearth of quality programs, we to lure individual authors. 
might feel otherwise." Russell Gee, associate publisher 

Dan Fylstra, president of Person- at Access Communications Corp., 
al Software, Sunnyvale, Calif. , Wellesley, Mass., (MMS, February, 
agrees: "We see it as a welcome p. 51) says that his company also 
trend," he says, adding, "We feel no feels no impact from the trend. "It 
impact at all. It's expanding the proves we're in the right business 
market, and customers are getting a and underlines the necessity for 
wider selection." more, good software," he says. 

One reason the company feels no -Fran Granville 

DEC starts marketing 
third-party software 

Companies looking to cash in on 
the market for publishing applica
tion packages developed by inde
pendent software vendors were 
recently greeted by a formidable 
competitor when Digital Equipment 
Corp. joined the fray. 

The Maynard, Mass., minicom
puter giant recently unveiled a 
project named the External Appli
cations Software (EAS) Library that 
is offering four DEC-tested, but 
non-DEC-warranted , application 
packages written by outside ven
dors. 

More software is on the way, says 
EAS marketing manager Kurt Lynn. 
The EAS program is aimed at 
packages that should sell about 1000 

units yearly, says Lynn. The initial 
offerings have heavy commercial 
word-processing orientation, but 
Lynn says the EAS offerings 
eventually will span the firm's 
product lines. 

The EAS program offers a 
customer a software package that 
has been thoroughly tested by DEC. 
The customer doesn't get an 

opportunity to purchase a DEC 
software-service and maintenance 
contract. 

Lynn claims that a potential EAS 
package receives testing as rigid as 
that given to a DEC software 
product before it hits the market. 
DEC officials talk to users, run a 
sample test and check the pro
gram's documentation before the 
company can sell the product. "We'll 
encourage third-party software 
suppliers to offer maintenance 
contracts directly," Lynn says. To 
date, three of the four suppliers 
offer the contract. 

He also claims that the EAS 
program won't incur the ire of the 
firm's OEMS for marketing applica
tions that may fall within the OEMS' 
turf. "We were very sensitive to 
that (possible conflict)," Lynn says. 
He expects the company's OEMS will 
become contributors to, as well as 
customers of, the EAS program. As 
customers, OEMS can use EAS 
products as a "baseline" to add 
future applications, Lynn says. The 
EAS program offers DEC a unique 
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The spirit of the general store 
lives on at Moore! 
One phone call brings everything for vour mini-computer plus personal service 
Save time and money with Moore's one maintain numerical control without waste. personal "storekeeper" for all your mini-
source for all your mini-computer supplies. Choose from Moore's complete line of computer supplies. Everything you need 
Need forms? Your Moore representative off-the-shelf computer output forms. is just a phone call away. 
will show you our Pre-Sets, a group of Moore Clean Print®, saves removal of Call toll free for our new Mini-
forms pre-designed to match aver 40 carbon paper, and Speediread~ with its Computer Supply Reference Guide. 
standard mini-computer programs. unique Eye Track color bars, saves read- 800-323-8325/ln Illinois 800-942-8330 
Pre-sets save you time and reduce your ing time, saves paper. In addition, we can 
forms cost. Your Moore representative help you choose time-saving decollators, 
also will design custom forms for your detachers and other forms handling 
mini-computer that increases efficiency equipment. When you need floppy disks, 
and reduces data handling costs. Ask cartridges or other magnetic media, call 
about our Speedimaile~ a self-mailer your Moore representative for top brandS" 
system that eliminates the cost of sepa- at competitive prices. When you need 

r---------------, 
D Send me your Mini-Computer Supply Reference 

Guide 
D Have a Representative Call 

rate component printing, assembly, binders or racks for your computer output Title _____________ _ 

inserting and sealing. Ask too about or ribbons for your printers, call. Think 
Speediweb demand printing forms that of your Moore Representative as your 

rm 
MOORE BUSINESS FORMS 
1205 Milwaukee Ave., Glenview, IL 60025 
800-323-8325/ln Illinois 800-942-8330 CIRCLE NO. 21 ON INQUIRY CARD 

Company ___________ _ 

Phone _______ _ 

Street ____________ _ 

City _____________ _ 

State ________ Zip ___ _ 
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opportunity to learn about the 
potential of low-volume products in 
a cost-effective way. 

Allen Kluchman, president of 
third-party software publisher Ac
cess Communications Inc., Welles
ley, Mass., isn't worried about 
DEC's entry (MMS, February, p. 51). 
"The main thrust of the minicom
puter manufacturers is to sell 
machines; our main thrust is to offer 
additional application programs to 
the installed base," Kluchman says. 
In any case, Kluchman adds, the 
application-software market is large 
enough to accept DEC or other 
newcomers willing to offer tested, 
well-documented software. 

While DEC does not offer mainte
nance contracts, it does monitor 
customers' problems and acts as a 
"clearinghouse" between customers 
and outside vendors. "Our intent 
with the program is to provide 
products of reasonable quality," 
says Lynn. So far, the EAS program 
has rejected as many packages as it 
has accepted. The company will 
discontinue packages that encoun
ter undue problems in the field. 

The EAS marketing effort is 
located in DEC's central engineering 
organization, but potential EAS 
candidates are nominated by the 
company's product groups. Beyond 
some basic marketing efforts by the 
company's central organization, the 
main burden of selling EAS-ap
proved packages returns to the 
product group. 

Each product group must ham
mer out a contract with the third 
party involved, and royalty and 
exclusivity issues are decided in 
those contract negotiations. Lynn 
expects DEC to receive royalties 
equal to 25 to 50 percent of the 
selling price. 

EAS's marketing services include 
listing the application in an external 
software-product document that 
will be distributed nationwide. In 
the future, EAS may print a catalog. 

The four packages include: 
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• A text-editing package devel
oped by Unilogic Ltd., Pittsburgh, 
Pa., that supports DEC's color
graphics terminal and is designed to 
run on v AX and DECsystem-20 
computers. Single-user licenses 
with documentation are priced at 
$10,ooo for educational and $25,000 
for non-educational institutions. 
Additional licenses at the same sites 
without documentation are priced 
at $2000 and $5000, respectively. 

• A financial-modeling system 
priced at $140 from American 
Business Systems, in Littleton, 
Mass., that will run on DEC's WS-78 
word-processing systems and was 
sponsored by the retail products 
group. 

• A math/sort utility priced at 
$300, from Symbolic Systems, 
Summit, N.J., that was sponsored 
by DEC's word-processing group and 
runs on DEC's word-processing 
systems. 

• A document-transfer utility to 
move documents running under DEC 
operating systems to systems 
running under the UNIX operating 
system developed by Bell Laborato
ries. The sponsoring group was 
DEC's telephone industry group, 
and the package is priced at $1500. 
Lynn will not identify the developer 
of the document-transfer package, 
which is the only EAS package 
without a maintenance contract. 

- Enc Lundquist 

Only half the vendors 
now shipping Winchesters 

Of the 50 Winchester vendors 
that have announced intentions to 
manufacture disk drives, only 25 are 
shipping hardware, says Andy 
Roman in a report entitled "Win
chester-Disk Drives: How Difficult 
to Manufacture?" The Newark, 
Calif., consultant and publisher of 
the Random Access International 
newsletter, adds that of the 25 
vendors delivering hardware, only 
10 are selling into the OEM or 
plug-compatible markets. The re
maining 15 are captive suppliers, 
such as IBM or !SS/Univac, or are 
headquartered in Japan. And of this 
latter category, only one supplier
Hokushin Electric Works, Ltd.-is 
shipping Winchesters in volume, he 
adds. 

Of the other 10 manufacturers of 
Winchester-disk drives, Roman 
continues, six build 14-in. devices, 
seven build 8-in. versions, and three 
supply 5Y4-in. hardware. Roman 
says 25 manufacturers, including 
Japanese suppliers, have announced 

14-in. Winchesters, 26 have an
nounced 8-in. drives, and 16 have 
unveiled 5%-in. hardware. 

Six- to 24-month delays have 
occurred between announcements 
of Winchester-disk drives and the 
start of volume deliveries. One 
vendor unveiled a Winchester line 
more than two years ago, and is only 
now beginning to ship hardware. 
Roman also indicates that many 
Winchester-disk drives have been 
returned to the vendors for repairs, 
or have been rejected by end users 
and third-party OEMS. "In one case, 
100 percent of the first year's 
production was returned," Roman 
claims. He will not identify the 
companies involved, although he 
does point out two of the prime 
culprits. "In many cases, lubricants 
on the disks were coming off when 
the heads landed, causing media 
contamination," he says. "In other 
cases, the lubricants were too thick 
and the read/write heads became 
fouled." -John Trifari 
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IP8500 ••• MORE IMAGERl 
MORE FEATURES, LESS COST 
De Anza's new IP8500 image processing and display 
system introduces a new standard in imagery ... 
more for less. 

It may be the most powerful system you've seen. 
It has 20 memory controllers handling an 

unprecedented capacity of up to 16 512x512x8 bit 
image memories. Its array processor easily handles 
8 to 64 bit input data with 32 bit results including 
real-time multipliers. Up to four extra memories may 
be used for non-visible data storage. 

The IP8500 can support up to four independent 
RGB viewing stations, each of which has split 
screen of arbitrary region mosaicking, multiple 
look-up tables, predefined and programmable 
cursor, alphanumeric overlays and joystick, 
trackball, light pen or data tablet for user 
interaction. 

Features include independent integer zoom of 2:1, 
3:1, 4:1, 5:1, 6:1, 7:1, 8:1; single pixel roam; physical 
memory mosaicking in 512-square increments 
from 512x512x128 bits to 2048x2048x8 bits in 
65,536 square virtual memory and p to three 
6 or 8 bit video di · · . 

1 
/P8500 in Action a 

see the PH 'S1 
S\GGRA 
sooth ttioo 

If you're re
sponsible for 
remote sensing 
analysis, non
destructive test
ing, process 
control synthesis, 
three-dimen
sional computer 
graphics of other image processing and analysis 
applications which call for single or multi-station 
high resolution color, multi-image monochrome, 
pseudo or false color displays, find out more about 
the new De Anza I P8500. 

Call or write today and find out why more is 
suddenly less. 

De l\nza Systems Incorporated 
Corporate Headquarters: 118 Charcot Avenue • San Jose, California 
95131 • (408) 263-7155 •TWX (910) 338-7656 
Regional Offices: 100 First Avenue N.E., Suite 114F, Cedar Rapids, IA 
52401 , (319) 354-1366, TWX (910) 525-1306 • 3918 Prosperity Avenue, Suite 
204, Fairfax, VA 22031 , (703) 698-0600, TWX (710) 833-0369 • 500K Middle 
Country Road, Middle Island, NY 11953, (516) 736-3440 • 4401 Atlantic 
Avenue, #28, Long Beach, CA 90807, (213) 422-4445. 

GIVE YOURSELF A BETTER IMAGE 
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Custom Interfaces 
Unlike the competition, Axiom 

thrives on special interfaces. To start with, we 
have standard interfaces galore: Centronics 
parallel, RS232C, serial TIL, 20mA current loop, 
IEEE-488, Apple, TRS-80, PET, HP-85 ... and more. 
But we don't stop there. Our engineering 
department will work with you to design any 
custom interface you may need. With fast turn around. 
And you don't have to buy a huge quantity. As few 
as 10 per month will do. Which means you can have a 
dedicated printer for a simple one time engineering 
charge. We'll also paint it any color you wish, and put 
your name on it. 

Reliability 
IMP is rugged and simple. Just two stepping 

motors - one to advance paper and one for print head 
control. Direct linkage, so not much can go wrong. Our 
fan cooled mechanism is rated for100% duty cycle. While 
others can only print a couple of hundred continuous 
lines before the thermal switch cuts out, ours can do 
an incredible 100 million characters without stopping 
because our fan stabilizes print head temperature at 85°C. 
That's what we mean by reliability 

Graphics 
Here's where we really shine. IMP can handle graphics in 

3 different resolutions to meet just about any requirement, with 
up to 512 dots across the paper. It can mix graphics and ASCII 
alphanumerics on a single line, 
which most printers can't do. And 
our graphics runs from any 
interface, with simple software 
control of the raster scan. 

Features 
IMP-2 is equipped with 

both friction and tractor feed, to 
provide 3-way forms handling, i.e., 
single sheet, roll paper and fan fold . 
Tractors are adjustable from 2-1/2 
to 9-1/2 inches. If you don't need 

WHYDOOEMs 
CHOOSE AXIOM'S IMP 

OVER OTHER 
IMPACT PAINTERS? 

the tractor feed, you can order IMP-1 and save $40. Using 
Quick Cancel Bi-Directional printing, IMP knocks out 80, 96 

or 132 columns of crisp hardcopy at a speed of 100 
characters per second. The 7 x 7 dot matrix has a standard 

96 ASCII character set, with special sets available . In 
addition to being distinctively styled, IMP is rugged, with 

heavy duty mechanisms, cartridge ribbon and single 
snap-out board for easy maintenance. 

Service 
Wherever you're located, Axiom is nearby, 

with distribution and service facilities throughout 
the USA and in 21 foreign countries. 

Low Cost 
Our IMP impact printers have features 

comparable to printers selling for thousands 
of dollars, but carry a low, low price tag with 
generous OEM quantity discounts available. 

IMP-1 (without tractor feed) 
$599 (unit price} 
IMP-2 (with adjustable tractors) 
$644 (unit price} 

For the whole story and name of 
your nearest Axiom distributor, phone or 
write today. 

AXIOM CORPORATION 

1014 Griswold Avenue 
San Fernando, CA 91340 

(213) 365-9521 • 1WX: 910-496-1746 

Data Processing 
CIRCLE NO. 23 ON INQUIRY CARD 
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Hard-disk controller 
will have standard interface 

Two-month-old Adaptek , Inc., 
Campbell, Calif., will develop a 
low-cost, device-independent, hard
disk controller based on a standard 
interface. Although details are not 
yet available, co-founder Larry 
Boucher says the controller will be 

based on a concept similar to that 
proposed by Data Technology 
Corp., Santa Clara, Calif. 

To be implemented with LSI 

components, the Adaptek product 
will be centered on a standard, 
device-independent core , around 

Personal, small-business 
market is segmenting 

Relief is on the way for confused 
buyers faced with choosing from a 
myriad of personal and small
business computers. Two systems 
with the same price tag can vary 
widely in capabilities, upgradeabil
ity, software, entry-level price and 
configuration. The market for those 
systems appears to be segmenting 
into price and performance catego
ries based on the minimum invest
ment required for a user's applica
tion. 

Personal computer manufactur
ers, such as Commodore Interna
tional, Ltd., Apple Computer Inc. 
and Tandy Corp. are selling low-end 
models priced at less than $5000 and 
typically 8-bit µp-based systems. 
Minicomputer manufacturers, such 
as Digital Equipment Corp. and 
Data General Corp., will sell 
high-end products priced at $5000 to 
$15,000 and typically built around 
16-bit µps. In some cases, low-end 
models can be configured at prices 
comparable with high-end systems. 

Demand in each price category is 
growing equally fast, according to 
figures from Dataquest, Inc., a 
Cupertino, Calif., market-research 
firm. Worldwide end-user sales for 
personal-computer systems priced 
lower than $5000 totaled $730 
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million in 1980, and will grow to 
about $3 billion by 1985. Similarly, 
the $5000-to-$15,000 very small
business-computer market was val
ued at $800 million in 1980 and will 
grow to $3.6 billion by 1985. In 
1985, the combined market will 
exceed $6 billion. Most personal 
computers are used for business 
applications. 

"Most people want to get in (to 
buying a computer) with a minimum 
amount of commitment and then 
upgrade or migrate," says Ralph 
Gilman, senior analyst at Data
quest. Entry price varies depending 
on the amount of mass storage and 
level of performance. Users who 
want good response time, large disk 

Commodore intends to compete with both 
low- and high-end personal/small business 
computers with its new micromainframe 
system. 

which will be added components to 
customize the device for various 
disk drives. Boucher says the 
controller will be "priced lower than 
anything available, but will have 
extra capabilities, such as error 
correction . " 

Boucher and co-founders Wayne 
Higashi and Bernie Nieman, all 
former Shugart employees, expect 
the controller to be in production by 
late next year. - Larry Lettieri 

files and fast access to disks can 
start with a $2000 system and add 
Winchester-disk drives, peripherals 
and more terminals until they reach 
the $8000 range, he explains. 
Although an $8000 system is not as 
powerful as a typical high-end 
system, it is appealing because it 
represents a minimal initial invest
ment. The same strategy holds true 
for those who want to migrate from 
a high-end $8000 system to a 
$40,000 computer. 

Manufacturers' decisions on 
whether to take a top-down or 
bottom-up system-development ap
proach is based on marketing
current products and distribution 
channels-rather than technology, 
Gilman says. "DEC and other 
minicomputer vendors must consid
er their installed base of equipment 
and pricing strategies that might 
obsolete other existing products. 
Apple, Commodore and Vector 
Graphic do not have to consider 
that. But minicomputer companies 
also have a lot of software and an 
installed base, and they can offer 
upward compatibility," he says. 

Yet, minicomputer manufacturers 
may be at a disadvantage in 
achieving low prices. "Companies 
with higher technology equipment 
and with large R & D centers 
amortize (the cost) into the ma
chine. They find it hard to take 
money out of the machine or its 
mechanism of delivery (to the 
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"As OEMs discover the advantages of Quantum 8-inch 
Winchester drives, the demand grows daily. In Manufacturing, 

we're prepared to meet high-volume OEM commitments!' 

A very manufacturable 
disk drive. 
Quantum 's 10, 20, 30 and 40-
megabyte Q2000 disk drives 
were designed to be built in high 
volume at low cost . 
Working as a team , Quantum 
design and manufacturing engi
neers created a drive that gives 
you better performance than the 
industry-standard Shugart SA1000, 
yet can be manufactured with 
simple , low-cost parts and fast , 
efficient production methods. 
Low-cost, high-volume 
production. 
To meet your low-cost, high
volume delivery requirements , we 
designed our manufacturing pro
cess as carefully as we designed 
the drive itself . 

CIRCLE NO. 24 ON INQUIRY CARD 

-Harold C. Medley, VP-Manufacturing, Quantum Corporation 

Our unique conveyorized '' clean
air tunnel " combines the best of 
proven techniques for Winches
ter drive assembly. The drive is 
assembled on a conveyor line, 
so production is more efficient 
than with independent assembly 
stations. And the laminar-flow 
clean-air tunnel completely elim
inates the need for a large, ex
pensive " clean room :' cutting 
production costs and increasing 
worker efficiency. 
Specially-designed automated 
testing equipment thoroughly 
exercises each drive through all 
its functions , to assure highest 
quality while keeping labor costs 
down. 
Every manufacturing operation 
is planned for easy, smooth ex-

pansion to meet growing OEM 
requirements. 
In short , we 're geared for low
cost , high-volume production of 
quality disk drives that we ' re 
proud to deliver to you. 
Get to know Quantum now. 
From manufacturing and engi
neering to management and cus
tomer service , Quantum has the 
very best people in the disk drive 
industry today. People who can 
help you plan an affordable 
growth path for your small com
puter systems. 
For details on Quantum low-cost 
8-inch Winchester drives , call 
Bob Teal , Quantum Corporation, 
2150 Bering Drive , San Jose, CA 
95131 , phone (408) 262-1100. 

ounn1um Driving down the cost of quality. 



user)," says James Finke, president 
of Commodore Business Machines. 

Commodore, which develops its 
equipment from the bottom up, 
aspires to compete across both 
market segments. It is targeting its 
new super Pet micromainframe at 
its low-end competitors, and later at 
forthcoming high-end products, as 
systems houses add to the 134K
byte memory. 

The super Pet, priced at $1995, 
upgrades the Pet 8032 computer by 
adding a $995 board. The super Pet 
is based on an 8-bit Motorola 6809 
µp with 36K bytes of ROM, 96K bytes 
of RAM and 2K bytes of screen RAM. 
Four software language interpret
ers, developed by the University of 
Waterloo, Waterloo, Canada, are 
available, plus a Waterloo microEdi
tor for creating and maintaining 
program and source data files. 
Software can be developed on a 
super Pet to be up-loaded to a 
mainframe system. 

With software and peripherals, 
the super Pet will sell for more than 
$5000. A 2M-byte dual floppy-disk 
drive is priced at $1795, and a 
tractor-feed printer sells for $795. 
Prices have not been set for an 
8-in.-Winchester-disk drive and the 
languages. 

Finke hopes the super Pet will not 
have to be re-designed if it is 
upgraded for more power. He says 
that internal memory could be 
added to prevent a re-design. Some 
memory can be off-loaded onto 
intelligent peripherals, thus distrib
uting the intelligence. 

DG uses a top-down approach to 
system development. "We're used 
to solving more difficult problems," 
says Larry Seligman, general 
manager of the company's Small 
Business Systems Division. The 
company introduced its high-end 
market entry, Tiny Business Sys
tem, late last month. 

Applications software is an im
portant factor in purchasing equip
ment. Low-end computer manufac-
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turers typically rely on third-party 
software vendors for applications, 
but high-end manufacturers often 
develop software in-house, Data
quest's Gilman says. 

"There is a tendency of manufac
turers in the $10,000-to-$15,000 
price range to distinguish them
selves in getting a market niche via 
applications software. The end user 
is demanding more sophisticated, 

solid packages. It takes a lot of 
money and effort to develop these," 
he says. A trend toward develop
ment software is also emerging, 
Gilman says. This enables a user to 
modify applications packages. Gil
man does not expect low-end 
companies to provide such support, 
although he says they may pick up 
independently-developed software. 

- L. Valigra 

IBM's digital logic circuit 
boosts processing power 

A digital logic circuit developed 
by two IBM Corp. engineers could 
dramatically increase the perfor -
mance of small computer systems. 
The new circuit could also signifi
cantly reduce the size and cost of 
high-performance mainframe sys
tems, says Richard R. Konian, 
co-inventor of the circuit along with 
James L. Walsh. 

Low-voltage inverter (LVI) logic, 
as the new circuit has been dubbed, 
is expected to have this double 
impact because it combines high 
speed with small size and low power 
consumption. For example, the 
circuit is twice as fast as emitter
coupled logic (ECL), which forms the 
basis of high-performance main
frame computers, such as the I~M 
3033 and the Amdahl 570. Yet, it has 
roughly the same size and power 
consumption as transistor
transistor logic (TTL), which under
lies most minicomputers and main
frame computers. 

Because of these characteristics, 
Konian sees the versatile new 
circuit replacing TTL in minicomput
ers to boost processing power. 
Conversely, he says, LVI could 
replace ECL to lower the cost and 
size of high-performance mainframe 
systems. This is because the low 
power consumption and small size of 

the LVI circuit would allow more 
circuits to be integrated on a silicon 
chip than can be done with the ECL 
structure. For example, the highest 
density ECL circuits now in use in 
mainframe computers contain 400 
circuits. LVI promises to achieve 
densities comparable to TTL, which 
in production volume has attained 
densities as high as 1000 circuits per 
chip. 

Konian says the L VI circuit looks 
doubly attractive because it not only 
outperforms competitive circuits in 
their own power and performance 
ranges, but also spans a perfor -
mance gap between TTL and ECL, 
where there is no natural competi
tor. "It sweeps across all circuit 
technologies," he says. 

The LVI circuit uses bipolar 

A wafer consisting of 159 chips made up of 
experimental Konian-Walsh circuits is framed 
by cables leading to an LSI tester. 
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transistors as its active elements. 
Bipolar circuits have higher per
formance than logic circuits based 
on field-effect transistors (FETs), 
but they usually consume more 
power, and their density per chip is 
lower. Konian says that an FET 
group at IBM has begun to study the 
feasibility of applying the LVI 
configuration to FET circuits, which 
are used in very high-density, 
low-cost integrated circuits. 

If L VI performs as advertised, it 
would represent a rare phenomenon 
in the computer industry-a 
price/performance breakthrough re
sulting from an innovation in circuit 
design rather than in fabrication. In 
contrast, the stunning advances in 
the performance and price of 
computers over the last decade have 
come mainly as a result of advances 
in integrated circuit fabrication 
techniques. 

The L VI circuit was developed at 
IBM's East Fishkill, N. Y., semicon
ductor facility, part of IBM's general 
technology division. The circuit was 
first announced in a paper delivered 
by Konian and Walsh at the 
Compcon '81 show in February. 

The L VI circuit is a two-input logic 
gate whose output is "on" only when 
both of its inputs are "off." This is 
an electronics equivalent of the 
elementary logic function called NOR 

(negative OR). Such elementary 
logic circuits form the basis of all 
digital computers-from µcs to 
super mainframe computers such as 
Cray Research's Cray I machine. 

An LVI circuit occupies about 
10,000 sq. microns of semiconductor 
real estate when fabricated with 
2. 5-micron design rules, Konian and 
Walsh reported. This compares to 
about 9500 sq. microns for TTL and 
12,000 sq. microns for ECL when 
fabricated using the same design 
rules. With these design rules, the 
narrowest line width achievable for 
metal interconnect paths between 
active devices is 2.5 microns. 

The LVI circuit has a 300-psec. 
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gate delay at power consumptions 
lower than 2 mw. This is twice as 
fast as an ECL circuit operating at 10 
mw, according to data supplied by 
Konian and Walsh. 

The LVI circuit derives its high 
speed from a unique configuration 
of circuit elements (transistors, 
resistors, capacitors and diodes) 
that minimizes intra-circuit delay
the time between the appearance of 
a signal at a logic gate's inputs and 
the resulting output. With the L VI 
circuit, the bases of the switching 
transistors are connected in paral
lel. As a result, a signal passes 
through only one transistor to reach 
the output. With other logic 
circuits, a signal must pass through 
two or more transistors to reach the 
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How LVI stacks up against the competition. 

output, introducing additional 
delay. 

(Logic circuits usually combine a 
switching function to set the voltage 
levels that represent logic states 
with an amplifier stage to provide 
the necessary power to drive 
following logic circuits-.) 

L VI gets its low power consump
tion, Konian says, from a combina
tion of factors-low power-supply 
voltage (less than 2v), fewer circuit 
branches (two versus ECL's four) to 
consume power and a lower steady
state current caused by the use of 
active elements. 

Like other logic circuits, LVI's 
speed depends on the amount of 
power fed to it; the more power 
applied, the greater the speed. 
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Zenith jut added more 
to its list of quality products. 

You get everything you need from one, 
reliable source. Your customers get 

a name they know and trust. 

What's the perfect match for Zenith's complete 
line of business microcomputers, video terminals and 
peripherals? 

Zenith's quality software! 
Business application programs. Operating 

systems. Languages. Utility software. Zenith has 
them all. So you can now offer your customers a total 
package, with the great name of Zenith behind it. 

More ready-to-run business applications, 
with Peachtree's new Series 5 programs. 

Zenith's software library now includes the new 
Peachtree Series 5 Business Programs. 

So in addition to word processing systems for 
every application, you can now offer your customers 
General Ledger, Accounts Receivable, Accounts 
Payable, Inventory Management, and more. 

These ready-to-run Peachtree programs are all 
menu-driven, and incorporate the new Series 5 en
hancements for increased speed and storage capacity. 

They also feature special Zenith enhancements 
for easier start-up. You get a CP/M operating system, 
Microsoft BASIC, a back-up utility and diskette for
matting utility provided right in the program disk. 
Plus two-level password security and an easy to follow 
user manual. 

More on-line storage, Operating Systems 
and Languages, for even more versatility. 

Our Z89 microcomputer is now expandable from 
its standard 48K bytes of RAM storage to 64K. And 
our new Z47 Dual Disk Drive provides up to 2 mega
bytes of added on-line data storage! 

When you couple that increased memory power 
with our new CP/M and HOOS Operating Systems, a 
whole new world of microcomputer capability is now 
open to you . 

We've also added Microsoft's BASIC-80 Interpre
ter, BASIC-80 Compiler, FORTRAN-80 and 
COBOL-80 Languages. Plus UCSD Pascal. 

Zenith offers a wide choice of inexpensively
priced software, too, called SOFTSTUFF™. These 
include General Ledger II, Small Business Inventory, 
Mail Pro - a mailing list and file manager, and more. 

More service. More support. 

Behind our rapidly expanding product line is our 
national network of authorized service centers. Each 
center offers complete parts and on-site service by 
factory-trained specialists. 

If you need technical help, or want to discuss 
modifications, our marketing support engineers will be 
happy to discuss your specific needs. 

And Zenith support doesn't stop there. Our na
tional advertising and sales support materials will be 
working to make your job even easier. 

Zenith's manufacturing expertise 
makes for excellent profit margins. 

You'll find that Zenith Data Systems offers your 
customers an amazing degree of quality and versatility, 
at surprisingly affordable prices. While we offer you 
excellent profit margins. (That's where Zenith's 60 
years of manufacturing experience comes in.) 

To find out more reasons why you should be selling 
Zenith Data Systems products, send the coupon . Or 
call (312) 391-8860 and ask for our informative pack
age for system integrators, "Interface To Profit." 

data 
systems 

The quality goes in before the name goes on. 

r-----------------------
Zenith Data Systems, 1000 Milwaukee Ave. Glenview, IL 60025 

I'd like to know more about Zenith Data Systems' products, service and 
OEM program. 

I currently represent ____________ _ 

Name _________ Tel. ______ _ 

Title ________________ _ 

Company _______________ _ 

Street ________________ _ 

City _________ state ___ Zip __ _ 
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The circuit is undergoing tests by 
IBM to assure that it lives up to its 
performance claims and to assure its 
manufacturability in volume. 

IBM has created a test chip based 
on the circuit that contains 49 NOR 
gates arranged in a ring configura
tion. So far, the test chip has 
confirmed earlier computer simula
tions from which initial LVI perfor
mance specifications were derived. 

It's uncertain when LVI will 
appear in a commercial product 
from IBM, assuming that no 
unanticipated problems arise with 
the circuit. 

Before the LVI circiut could come 
into widespread use, it would also 
have to be adopted by independent 
semiconductor makers because IBM 
manufactures logic circuits only for 
internal consumption. One semicon
ductor manufacturer-Motorola 
Inc., which is regarded as a leader 
in ECL chips-is known to be looking 
at the L VI circuit. 

Although IBM has applied for a 
patent on the circuit, most observ
ers believe the company would 
encourage its adoption by indepen
dent IC makers through licensing 
arrangements to assure a plentiful 
supply of LVI chips. An IBM 
spokeman would say only that "It's 
IBM's practice to make licenses 
available on reasonable and nondis
criminatory terms." 

A factor that might hinder the 
widespread use of L VI is its use of a 
2v power supply, instead of TTL's 
+5V and -12v, warns L.J. Reed, 
design manager for bipolar products 
at Motorola Semiconductor. "You 
could not turn the world around to a 
new power-supply voltage," he 
says. However, Konian believes this 
problem could easily be circumvent
ed by using LVI circuits internally in 
a chip and surrounding the circuits 
with a TTL-compatible interface to 
the outside world. 

Semiconductor makers and other 
computer manufacturers are adopt
ing a wait-and-see attitude toward 
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the IBM development. "It (L VI) looks 
attractive," says Motorola's Reed, 
"but we've seen other circuit design 
innovations come and go without 
making a significant impact." He 
adds, "Most semiconductor makers 
will wait and see what IBM does 
with the circuit before committing 
themselves." 

A spokesman for IBM competitor 
Amdahl Corp. views the IBM 

announcement as a ploy to offset the 
negative publicity that resulted 
from IBM's inability or unwilling
ness to use ECL circuits in its 
recently introduced 3081 mainframe 
computer. "Our response (to LVI) is, 
'The proof is in the pudding,"' says 
the spokesman for Amdahl, which 
regards itself as ahead of IBM in the 
application of ECL circuits to 
mainframe computers. -Paul Kinnucan 

LPI enters 
systems-software arena 

Computer manufacturers and 
system integrators planning to 
implement several software lan
guages on their equipment often 
face the expensive and lengthy 
process of developing distinct com
pilers for each target language. 
Language Processors Inc. (LPI), a 
newcomer to the systems-software 
arena, hopes to ease this develop
ment burden, and at the same time 
establish itself at the forefront of 
sophisticated compiler vendors. 

To achieve these goals, the 
Belmont, Mass., firm has intro
duced a family of seven machine
independent compilers that incorpo
rate a common intermediate 
language and a common optimizer, 
and that also permit the develop
ment of a common code generator 
and run-time library for any 
computer. LPI's compiler family 
consists of ANSI-74 Low-Intermedi
ate Level COBOL, ANSI-74 High
Intermediate Level COBOL, Draft 
ANSI Pascal, ANSI-78 FORTRAN, 
ANSI Full PL-I, ANSI Subset-G PL/I 
and IBM System3-compatible 
RPG-II. The company plans eventu
ally to add compatible BASIC and c 
language compilers to the family. 

Written in PL/I Subset G, all the 
compilers optimize on the level of 
Language Processors' Standard 

Intermediate (LPSI) language. A 
host machine must support 16-bit or 
larger integers and provide 64K 
bytes or more of directly address
able memory for each compiler. 

Licensing fees for the seven 
products range from $50,000 for 
Pascal to $190,000 for Full PL/I, and 
include a one-year maintenance 
warranty. Additional yearly main
tenance can be obtained for approxi-

LPI president and founder Michael 
Schwartzman says he offers computer 
manufacturers and OEMs an inexpensive 
and low-risk route for implementing several 
high-level compilers. 
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You should hear what 
PAS L PDQ-3 
users are telling us! 

"FAST, 
EXPANDABLE, 
AFFORDABLE!" 

One happy user rated the 
PDQ-3 up to 6 times faster 
than a LSI-11 based system 
in the development of the 
LISP Compiler. 
Another user rated 
the PDQ-3, up to 20 
times faster than the 
APPLE, while running a 
Financial Planning 
Software Package he is 
marketing. 
A third user reported that 
the PDQ-3 required only 
one and one-half hours to 
reformat the text of a 200 
page manual. He estimated 
a savings of three and one
half hours over another 
popular microcomputer. 
In a Recursive Quicksort comparison, for example, 
the PDQ-3 was matched against the TERAK version of the 
LSI-11 and the INTEL 8080. This benchmark generates a list 
of 10,000 random numbers, which it sorts using a process 
of array indexing, integer arithmetic, comparisons and 
procedure calls. 
The INTEL 8080 took 316 seconds; the TERAK 
required 198 seconds; but the PDQ-3 took only 44 seconds 
to sort the entire list. 

• The PDQ-3 benchmark comparisons are available in print on 
request. They include tests for Transitive Relations, Floating 
Point Add/Subtract and Multiply/Divide, Transcendental 
Functions, Task Switching and many more. 

EXPANDABLE 
Options available: 

Backplane expandable 
to 8 Slot Quad size 
Expandable to 128KB 
Memory 
Double sided, double 
density floppy disc drives 
Hard disc drives up to 
300MB 
Mag Tape Drives up to 75 
IPS 
Printers up to 300LPM 
Abundant communication 
capability 
Unlimited LSI-II "Q-Bus" 
Options 

AFFORDABLE 
The PDQ-3 Computer Systems 
consist of: 

A Processor card 
containing a 16 Bit Stack 
Oriented Processor 
Real Time Clock 
Fully Interrupt Driven 
Interval Timer 

DMA Floppy Disc Controller that can be ordered with Single or 
Double Density 
Multiplexed CRT and Printer Interface 
Two 8" Floppy Disc Drives 
4 Slot Quad size LSI-II "Q-Bus" Backplane 
Complete UCSD Pascal Software Operating System 

Complete System for under $7900 (includes Z-19 terminal). 
Call or write now to: 

I) Advanced Computer Design 
A Subsidiary of Computer Services Group, Inc. 
7584 Trade St I San Diego, CA 92121 I (714) 578-9620 

OEM Pricing Available 
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INTRODUCING TBE WINCHESTER 
FOR SYSTEMS GOING PLACES. 

Shugart's new 5.25-inch Win
chester - the SA600-is the ideal 
disk drive for today's fast-moving 
desktop system market. The one, 
in fact, that's setting the standards. 

Take reliability. With power off, 
moving the SA600 is no problem, 
because it's safeguarded by features 
like an automatic spindle/ actuator 
arm lock, and head shipping zone. 
Plus the SA600's sealed bubble
with only the media and head/ arm 
assembly under it-reduces con
tamination potential. 

Then during operation, other 
innovative design features assure 
the SA600 will keep on working 
accurately. Features like micro
processor-controlled head posi
tioning and electronic damping. 
And our Fasflex IV™ rotary band 
actuator and extra large diameter 
capstan, which reduce band fatigue. 

Consider, too, the importance of 
getting exactly the price/perform
ance you need. Again, Shugart 
sets the standard. With 3.33-, 6.66-, 
and 10-megabyte versions to 
choose from, now you can get the 
lowest cost per megabyte for your 
application. 

Even more important is our 
experience in manufacturing and 
service. We've been producing the 

Minifloppy™ and other low-cost 
disk drives for over eight years. 
And we offer the industry's 
broadest-based support. 
Extensive testing. Appli
cations engineering. 
Complete docu
mentation. And 
our exclusive, 
world
wide, 

under
the-bubble 

. . 
repair service. 

So if you have a 
disk-based product that's 
going places, start with the 
Shugart SA600-the industry 
standard. For further information 
or a demonstration of the SA600, 
contact Shugart Associates, 
475 Oakmead Parkway, Sunnyvale, 
CA 94086. Telephone (408) 
733-0100. Or Hamilton/ Avnet, 
authorized distributor. 

Shugart 
Right from the very start. 
Sales and Service: Sunnyvale CA, Costa Mesa CA, Minneapolis MN, 
Richardson TX, Framingham MA, Landing NJ, Atlanta GA, Toronto 
Ontario, Paris France, Munich Germany. 
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mately 15 percent of the price of 
each compiler. Royalty arrange
ments are also available for distrib
utors of the compilers. 

The PL/I and FORTRAN compilers 
were originally developed by Trans
lation Systems, Inc., which has 
licensed Language Processors as a 
distributor for these products. LPI 
later developed the COBOL, Pascal 
and RPG-II compilers under con
tracts to various computer manufac
turers, retaining the right to sell the 
finished products on the open 
market. 

Thanks to the development histo
ry of the compilers, LPI could boast 
of having more than a dozen large 
customers, each with average 
yearly sales of about $650 million, at 
the time it announced its compiler 
family. But this blessing is also 
something of a curse for the young 
firm. Because LPI's customers don't 
want it generally known that they 
acquired some of their software 
externally rather than in-house, the 
manufacturers won't allow the 
software vendor to publicize its 
impressive list of accounts. 

"If we have a hard prospect who 
won't buy unless he can contact 
some of our existing customers, 
then we can use our discretion and 
release some of the names," 
explains Michael I. Schwartzman, 
co-founder and president of Lan
guage Processors. Schwartzman, 
who admits the restrictions he works 
under complicate his job, says it is 
the uneducated customers of the 
computer manufacturers who pose 
potential problems. "The educated 
customers care about the quality of 
the product they get, not where it 
came from," he says. 

One computer manufacturer 
using the PLII Subset-G and 
FORTRAN-77 compilers was willing 
to evaluate those products anony
mously. The customer had initially 
obtained the machine-independent 
front-end portion of each compiler 
from Translation Systems, choosing 
to develop the code generator for its 
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computers in-house. (Customers 
can opt to develop the common code 
generator from scratch, with the aid 
of an LPI prototype code generator 
or by contracting with LP! to 
develop the required product.) 

Buying compilers through an 
independent vendor provides sever
al benefits that outweigh end-user 
concerns about the manufacturer's 
technical expertise and its ability to 
provide long-term support, says the 
customer. "Buying the product 
off-the-shelf costs only about 5 to 10 

percent as much as it would cost us 
to develop it ourselves," he esti
mates. "It also lowers the risk to 
our company and allows us to get 

the product to market much faster." 
The customer ga\'e high ratings 

to the PL/I and FORTRAN-77 
compilers' reliability, adding, "The 
oYerall approach of using a common 
design and a common intermediate 
language is an excellent architectur
al method." He notes that few 
computer manufacturers use such 
an approach, claiming, for example, 
"IfDEC has x (number of) compilers, 
they'\'e probably got about x-2 code 
generators." 

Compile time for both products 
was slow, the customer says, but he 
admits his in-house development 
effort could be as much to blame for 
that as the software \'endor. He also 

Compiler Organization 

Input Phase Output 

I 
Sourc e --) ! 

I 

PASS1 · 
lexical 

analysis 
parse ! --) PASS ff I LE 

!_ ________ _f 

!--------, 
! Declare ! 
L ________ _! 

PASS1FILE--) : 

! 

PASS2· 
semantics 

! 

: -- ) PASS2FILE 

L_ _________ ! 
! ,---------, 

I I 
PASS2FILE--) l Optimizer l --) OPTFILE 

L_ ________ _J 

Notes 

(Creates symbol table) 

(Updates symbol table) 

(Remaining phases all 
use the symbol table) 

(Optional phase) 

Machine independent 
-----------------------------------------

! ,---- -----! Machine dependent 

! ! 
! Allocator ! 

~---------' 
,---------, 

PASS2FILE : PASS3· : 
or - - ) ! code ! . 

OPTFILE ! generator ! -- ) Binary 

! ----------
! ,---------, . , 

! I 
! Object ! 
! listing 
L_ _________ , 

Front 
end 

Code 
generator 

All major phases of Language Processors' compilers are table-driven, and each compiler 
manages its own virtual memory for the symbol table. While the front-end portion of the 
compilers is machine independent, a single code generator must be developed for each 
machine or computer series. 
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LEADER OF THE PACK 
You'll see a lot of confusing 
claims for disk packs and storage 
modules, but here are a few tips 
that can help you make the right 
choice when you're specifying 
your next pack: 

~ BASF products represent 
BASF technology and quality, 
because, unlike many suppliers, we 
make them ourselves. 

~ We polish our uncoated metal disks 
to a mirror finish for optimum headflight 
characteristics and virtually no possibility 
of media-induced headcrash. 

~We coat, polish , and burnish each 
disk by our own process, assuring you 
of long-lasting, trouble-free operation. 

~We magnetically 
orient all oxide particles 
in the disk coating for 
greater packing density. 

~We drive-test each 
pack before it leaves the 
factory, for top perform
ance with no surprises. 

~ BASF has your con
figuration and format< ... at 
a competitive price, ready for 
immediate delivery. 

~ For the name of your nearest supplier, 
write BASF Systems Corporation , 
Crosby Drive, Bedford, MA 01730, 
or call 800-343-4600. 

·For Burroughs: Front-load smgle 
disk cartndges, 80 MB Tridents 

For CDC: 80 and 300 MB storage modules. 

Phrornga~~n~l:n~~~ c;~~r;ii~~·oa . and 300 MB disk packs. 

to~~~a~E~~~~od~~~ C:~g~ie15.2-h1gh packs. front-load single disk 
cartridges, BO and 300 MB storage modules. 

For Honeywell: Phoenix single disk cartridges. 80 and 300 MB storage 
modules, 100 MB packs 

For IBM: 100 and 200 MB 12-high packs, top and front-load single disk 

ca~~'~3'~5~g : Phoenix single disk cartridges. 80 and 300 MB storage 
modules, top-load single disk cartridges. 
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~BASF 
CIRCLE NO. 28 ON INQUIRY CARD 

---------------, 
BASF Systems Corporation 
Attn .: Marketing Services, Computer Division 
Crosby Drive, Bedford, MA 01730 

Please send me information on BASF disk packs. 

Name/Title ______________ _ 

Company ______________ ~ 

Address _______________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

City _______ State ____ Zip ___ I 
I Telephone I 
'-------------~MS-~I 
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LPI PRESIDENT CAPITALIZES ON USSR TRAINING 
It's probably safe to assume that a 

decade ago, the concept of founding 
Language Processors Inc. was far 
from the mind of Michael Schwartz
man, the firm's president. At the time, 
Schwartzman , a native of the 
mountainous Caucasus region in the 
Soviet Union, had just graduated from 
the Novo Sibirsk University where he 
studied math and computer science . 
In 1970, he had graduated from the 
university and joined a research 
group at the Computer Center of the 
Siberian branch of the USSR Academy 
of Science. 

"Our research team consisted of 
about 16 people," he says, "and our 
project was to work on the develop
ment of a universal compiler ." 
Schwartzman, who was in charge of 
the development of intermediate 
languages, describes the universal 
compiler as still "a very distant ideal," 
but says the experience at the 

mentions that the level of documen
tation could be improved and that 
the compilers-designed by one 
man-had to be modified to make 
them more consistent with a 
multi-person development effort. 

Mike Parrella, vice president and 
general manager of Informatics and 
an LPI's Pascal compiler end user 
disagrees, saying he prefers a small 
team that can provide consistency of 
thought during development. He 
obtained the compiler from a 
computer manufacturer and used it 
to develop the TAPS system 
software for use on Prime Comput
er's 50 Series of 32-bit machines. 

"We had to go through lots of lines 
of code to develop TAPS, which is a 
communications manager, a trans
action manager, a relational data 
base, a query language and an ad 
hoc report writer," Parrella says. 
Informatics found few bugs in the 
compiler during the TAPS develop
ment. "The compiler is an excellent 
product that I would recommend to 
anyone," says Parrella. 

He notes that compile time is not 
as important as run time, because 
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Academy was a valuable one. 
" Although we didn 't produce a 
universal compiler, I gained lots of 
insight into intermediate languages 
and into the structure of programming 
languages." 

In 1974, Schwartzman emigrated to 
the United States, where he became a 
staff researcher at Columbia Universi
ty's Computer Center. A year later he 
went to the Chase Manhattan Bank as 
a data-base management systems 
staff consultant , and moved from 
there to Digital Equipment Corp. in 
1976. At DEC, Schwartzman was 
manager of software development for 
the first shipment of the VAX 11 /780 
32-bit computer. 

Two years later, he travelled to 
Prime Computer Corp., where he 
served as the manager of translator 
development. Then, in 1979, " I 
realized the market was mature 
enough to accept off-the-shelf compil-

LPI products produce optimized 
code. The documentation was a 
problem, hovvever, only because the 
Informatics team had to learn the 
data structure to develop TAPS. For 
most users, who need only to 
understand the compiler's logical 
opera ti on , the documen ta ti on 
should be adequate, Parrella says. 

Despite such reports , LPI's 
Schwartzman knows it will be an 
uphill battle to convince potential 
customers that the small, four
employee company warrants serious 
consideration. He plans to approach 
smaller computer and system manu
facturers-those with sales of $50 

million or less-because such com
panies "have fewer resources than 

ers and also that the technology to 
make such compilers was available." 
At that point, he left Prime and, with 
co-founder John C. Ankcorn (now 
vice-president) started Language Pro
cessors. 

Schwartzman says, " It's harder to 
run your own business than many 
people think, " but he prefers working 
for himself rather than for another 
company. He claims LP1's four-person 
staff tries to limit its work to "normal 
working hours, " but admits the 
announcement of the compiler family 
and contacts made at the National 
Computer Conference have placed 
some additional pressure on the firm. 

Schwartzman likes to think he has 
continued the work he began 1 o years 
ago with the products offered by 
Language Processors. "Our family of 
compilers is one step on the road 
toward the realization of a universal 
compiler, " he says. 

large manufacturers and are willing 
to take more risks. " 

Schwartzman says LPI will make 
less than $750,000 in revenues this 
year, but he expects a 60 percent 
annual growth rate. For now, he's 
mainly concerned with building the 
company's reputation. 

"We won't take orders if we can't 
handle them properly," he says, 
noting that the delivery schedule 
would suffer if LPI strains its 
capacity. "We just want manufac
turers and integrators of less 
expensive computer systems to 
realize that they can implement the 
same sophisticated languages found 
on many higher level machines." 

- Dwight B. Davis 

Tl-COMPATIBLE PRINT HEADS AVAILABLE FROM GULTON 
Texas Instruments' March decision to discontinue sales of its thermal

print head devices has prompted Gulton Industries Inc. to announce a low-end 
thermal print head compatible with Ti's model EPN 9120. Gulton has 
manufactured thermal printing elements since 1977, but its model AP-91 20 will 
be the first 20-column device the firm has produced. John Olobri, product 
marketing manager at Gulton, says the company chose to manufacture a 
low-end print head because its potential for large volume sales. Expected 
to cost 1 o to 1 s percent more than the EPN 9120, the AP-9/20 will be identical 
in print head addressing, mounting-hole location and motor-drive connectors. 
Production volumes should be available during the fourth quarter. 
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''Engineering for low-cost, high-volume production is even 
more challenging than engineering for higher capacity and 

better performance. We did both with the Q2000!' 
-David A. Brown, VP-Engineering, Quantum Corporation 

Low-cost 8-inch Winchester 
drives designed to be built 
in volume. 
All too often in the disk drive 
industry, the procedure has been 
for Engineering to design the 
drive, then turn it over to Manu
facturing and wish them luck. 
That 's why a lot of designs that 
looked great on paper fell short 
when they got into production . 
And why you had to wait for 
volume deliveries. 
And that 's why Quantum made 
low-cost, high-volume produc
tion a priority, right from the 
beginning . 

Our engineering group was com
mitted not only to designing for 
higher capacity and better per
formance than the industry-stan
dard Shugart SA1000, but to 
designing for low-cost , high
volume production as well. 

Four times the capacity of the 
Shugart SA1000. 
The new Q2000 series gives you 
a choice of 10, 20, 30 or 40 
megabytes of data storage , as 
compared with the 5 and 10 
megabytes of the SA1000. Access 
time is up to 28% faster. And the 
Q2000 series is compatible with 

OUAmum Driving down the cost of quality. 

the SA1000 and with standard 8-
inch floppy disk drives . 

Available today in large 
OEM quantities. 
Quantum 's emphasis on manu
facturability means you can get 
to market on schedule, with an 
affordable system that outper
forms your competition . 

Find out more about the engi
neering and cost advantages of 
Quantum low-cost 8-inch Win
chester drives now. Call Bob Teal 
at (408) 262-1100. Or write 
Quantum Corporation , 2150 Bering 
Drive , San Jose, CA 95131 . 

·~~~~~- -~~~~~~~~~~~~~~~~~~~~~~~~ 
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Computer use expands 
in industrial purchasing 

Evidence of the pervasiveness of 
computers abounds in periodic 
studies aimed at establishing how 
extensively u. s. industry uses 
computers. One of the latest is a 
nationwide survey of its readers by 
Purchasing magazine, another Cah
ners publication. In an article 
planned for the June 25 issue, news 
editor Thomas R. Temin reports 
that 59 percent of the survey 
respondents in purchasing depart
ments use a computer daily, and 
nearly all of them plan to expand 
their computer use. Of the respon
dents who report not using a 
computer, about 50 percent say 
they plan to do so. 

All but a handful of purchasing 
departments use remote CRT termi
nals linked to a company's central 
processor, as opposed to having a 
computer for their exclusive use. 

The longer a company has had a 
purchasing computer, the more use 
the purchasing department makes 
of it, the survey shows. United 
Technologies' Hamilton-Standard 
Division, Windsor Locks, Conn., for 
example, has had purchasing on 
computer for 25 years, says 
purchasing manager Richard P. 
Quintin. At the diverse aircraft
components manufacturer, procure
ment is folded into a company-wide 
materials-requirements planning 
(MRP) system. The computer aids 
everything from routine paperwork 
to quality inspection and vendor and 
purchasing performance evaluation. 
Quintin says that MRP purchases
and evaluation of MRP buyers-will 
soon be computer-aided as raw 
materials are now. After that, the 
company plans to investigate tie-ins 
with suppliers' own data bases. 

At the other end of the spectrum 
are companies such as the Evans 
Railcar Divisions, Alsop, Ill., which 
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has used a computer in its 
purchasing department for a year. 
Because of growth through acquisi
tion, the purchasing department is 
scattered among three states and 
buying for 12 plant locations, 
explains purchasing director Donald 
Schmal!. Having vendor and order 
information stored in the computer 
helps the three offices coordinate 
and avoid duplication. It also 
indicates which office gets the best 
deal on common items. When the 
computer was installed last June
primarily as a manufacturing
control tool-buyers worked 
through a set of self-training 
exercises to learn how to use the 
machine for purchasing. 

Overall, the sophistication of the 
uses to which purchasers put their 
computer programs is increasing, 
the survey shows. By now, 83 

percent of the departments with 
computer hookups use electronic 
data processing for inventory man-

agement, and 78 percent use it for 
tracking the movement of supplies 
from receiving docks to production 
floors. Fifty-seven percent track 
prices with the aid ofa computer, 26 

percent have electronic assistance 
with quality inspection, 22 percent 
have help with vendor evaluation, 
and about 1 7 percent use a 
computer to predict prices. 

Frank B. Bryan, purchasing 
manager for Rexnord Mechanical 
Power Division's coupling plant, 
Warren, Pa., notes that he can 
better evaluate vendors thanks to 
the accurate information of daily 
production needs-<'.ompared with 
raw materials on hand-that a 
computer provides. "I can be 
lenient," Bryan says. "I judge (a 
vendor's delivery performance) ac
cording to our needs, not to the 
schedule. If a vendor is late, but I 
don't really need the items now, 
then he doesn't get a black mark." 

Real-time knowledge of produc
tion requirements also allows Bryan 
to ease the expediting burden. "We 
don't expedite an order until we 
have a true need. I've been 
successful (with that approach)," 
says Bryan. 
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IDT Provides The 
Right Tape System 
IDT subsystems give you many important 
advantages, including: 
Wide Selection - Choose from nine IDT 1050 
models with 7 or 9-track %-inch tape reels, plus 
twelve IDT 3000 models with 14-inch tape ca rtridges 
Superior Design - Get sophistication plus 
reliability, ensured by self-test firmware ... 
MTBF specifications of 8000 hours 
Numerous Options - Select built-in formatter/ 
controller for data formatting (ANSI, ECMA IBM
compatible ), plug-in interfacing, and control of 
four tape subsystems 
Dedicated Configurations - Satisfy OEM mini
micro or one-of-a-kind requirements 

Get all the facts on your 
IDT tape subsystem. Coll 
today ... or write Gary 
Pyles, Marketing 
Manager at IDT 
Corporate. 

INNOV\TIVE 
DATA 
TECHNOLOGY 

CIRCLE NO. 31 ON INQUIRY CA RD 
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SHOWS & CONFERENCES 

JULY 

29-31 1981 Microcomputer Show, London, England. Con
tact: Jeff Wolf, TMAC, 680 Beach St., Suite 428, San 
Francisco, Calif. 94109, (415) 474-3000 or (800) 
277-3477. 

AUGUST 

10-19 The 20th General Assembly of the International 
Union of Radio Science, Washington. Contact: 
Richard Y. Dow, Executive Secretary, National 
Academy of Sciences, 2101 Constitution Ave., N.W., 
Washington, D.C. 20418, (202) 389-6478. 

12-15 New York Computer Expo (NYCE), New York, 
sponsored by H.A. Bruno, Inc. Contact: NYCE, no 
Charlotte Place, Englewood Cliffs, N.J. 07632, (201) 
569-8542. 

18-20 1981 IEEE International Symposium on Electro
magnetic Compatibility, Boulder, Colo. Contact: 
Charlotte Tyson, Registration Chairwoman EMC '81, 
IBM, 59Z/025-l, P.O. Box 1900, Boulder, Colo. 80302, 
(303) 447-5072. 

26-29 Fifth Annual National Small Computer Show, New 
York. Contact: National Small Computer Show, no 
Charlotte Place, Englewood Cliffs, N.J. 07632, (201) 
569-8542. 

28-30 Personal Computer Arts Festival, Philadelphia. 
Contact: PCAF-81, Box 1954, Philadelphia, Pa. 19105. 

SEPTEMBER 
1-3 Computerized Office Equipment Expo/Southeast, 

Atlanta, organized by Cahners Exposition Group. 
Contact: Janet Schafer, Cahners Exposition Group, 
222 w. Adams St., Chicago, Ill. 60606, (312) 263-4866. 

1-3 Computer Marketing Expo, New York, sponsored by 
Computer Dealer Magazine. Contact: Computer Mar
keting Expo, c/o Conference Management Corp., 500 
Summer St., Stamford, Conn. 06901, (203) 356-1900. 

9 NECOM '81 , Newton, Mass., sponsored by Norm De 
Nardi Enterprises. Contact: Carol L. Reimer, Show 
Administrator, Norm De Nardi Enterprises, 95 Main 
St., Los Altos, Calif. 94022, (415) 941-8440. 

9-11 Second Annual Office Automation Symposium, 
Chicago. Contact: Symposium Manager, u.s. Profes
sional Development Institute, 12611 Davan Drive, 
Silver Spring, Md. 20904, (301) 622-0066. 

9-12 lnternepcon/Semiconductor International Taiwan 
'81 Exhibition and Conference, Taipei, Taiwan. 
Contact: Industrial & Scientific Conference Manage
ment, Inc., 222 W. Adams St., Chicago, Ill. 60606, 
(312) 263-4866. 

10-13 Second Annual Mid-West Computer Show & Office 
Equipment Exposition, Chicago. Contact: National 
Computer Shows, 824 Boylston St., Chestnut Hill, 
Mass. 02167, (617) 739-2000. 

14 Invitational Computer Conference, Newton, Mass. 
Contact: B.J. Johnson & Associates, Inc., 2503 East
bluff Drive, Suite 203, Newport Beach, Calif. 92660, 
(714) 644-6037. Other dates and locations available. 
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IEEE S-100 64K dynamic RAM board supports 
Cromemco-type bank port/ bank byte bank select; 
16K block addressing (can be bank independent); 
configurable as 16, 32, or 48K board without 
removing devices. Supports DMA, and includes 
fail -safe refresh circuitry (processor transparent 
for Z80A or 8080 CPUs). 4116 RAMs; no wait 
states at 4MHz. 

Part of the CCS industrial quality S-1 oo product 
line. Call or write for a free catalog. 

California 
Computer 
Systems 
250 Caribbean Drive 
Sunnyvale, California 94086 
(408) 734-5811 
Telex 171959 CCS SUVL 

CIRCLE NO. 35 ON INQU IRY CARD 
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14-18 The Impact of Computerization on Social Re

search : Data Bases and Technological Develop
ment Conference, Grenoble, France. Contact: Alice 
Robbin, !ASSIST President, Data & Program Library 
Service, 4452 Social Science Building, University of 
Wisconsin, Madison, Wis. 53706. 

15-17 Weson/81 Show and Convention, San Francisco, 
sponsored by the Los Angeles and San Francisco Bay 
Area Councils of IEEE and Southern and Northern 
California Chapters of ERA. Contact: Dale Litherland, 
Educational Activities Manager, Wescon/81 Profes
sional Program Committee, Suite 410, 999 N. Sepulve
da Blvd., El Segundo, Calif. 90245, (213) 772-2965 or 
(800) 421-6816. 

15-24 EMO Machine Tool Trade Fair, Hanover, Germany. 
Contact: Joachim Schafer, Hanover Fairs Information 
Center, P.O. Box 338, Whitehouse, N.J. 08888, (201) 
534-9044. 

21-23 Federal Computer Conference, Washington, spon
sored by Federal Education Programs. Contact: 
Federal Education Programs, P.O. Box 368, Wayland, 
Mass. 01778, (617) 358-5181. 

21-25 International Switching Symposium, Montreal, 
Canada. Contact: John M. Benet, Chairman, Publicity 
Program, rss '81 CIC, P.O. Box 56, Station "Ile des 
Soeurs," Verdun, Quebec, Canada H3E 1J8, (514) 
761-5831. 

22-24 Electrical Overstress Electrostatic Discharge Sym
posium, Las Vegas, sponsored by the IITRI Reliability 
Analysis Center. Contact: Reliability Analysis Cen
ter, RADC/RBRAC, Graffiss AFB, N.Y. 13441, (315) 
330-4151. 

22-24 NEPCON/ Central '81 (National Electrtonics Pack
aging & Production Conference), Rosemont, Ill. 
Contact: Cahners Exposition Group, 222 w. Adams 
St., Chicago, Ill. 60606, (312) 263-4866. 

24-27 Second Annual Mid-Atlantic Computer Show & 
Office Equipment Exposition, Washington. Contact: 
National Computer Shows, 824 Boylston St., Chest
nut Hill, Mass. 02167, (617) 739-2000. 

OCTOBER 
5-7 International Electrical, Electronics Conference & 

Exposition, Toronto, Canada, sponsored by the Cana
dian Region of the IEEE. Contact: Southex Exhibi
tions, 1450 Don Mills Rd., Don Mills, Ontario, Canada 
M3B 2X7, (416) 445-6641. 

6-7 Word-Processing Systems Expo, Washington, pro
duced by National Trade Productions, Inc. Contact: 
Joseph P. Rubel, Exhibits Chairman, National Trade 
Productions, Inc., 9301 Annapolis Rd., Suite 300, 
Lanham, Md. 20801, (301) 459-1815. 

7-21 1981 Far East Computer/Electronics Tour, Japan, 
South Korea and Taiwan. Contact: Terry Butler, 
Commerce Tours International, 870 Market St., Suite 
742, San Francisco, Calif. 94102, (415) 433-3072. 

12-15 Information Management Exposition & Confer
ence: INFO 81 , New York. Contact: Clapp & Poliak, 
Inc., 245 Park Ave., New York, N.Y. 10167, (213) 
661-8410. 
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MF-211 
i~:t's~~~~~~ure F2i1 • 
System with built-
in AX02 equivalent -
floppy disk system. -
Available with or . -
without processor ~·- .i 

HD-11/T 
20.8 Megabyte 
Winchester disk 
software equivalent 
to 4 AL01 units. 
Optional cartridge 
tape backup. 

and memory. r 

~--~·-~-~.< ____ -_____ > D 
FD-311 (.,,._..: _) 
AX02 equivalent 
dual floppy system, M 8-211 
single or double 
sided. Includes 
bootstrap loader, 
self-tester, for
matter and diag
nostic diskette. 

5 v.'' enclosure 
with 8 quad slot 
backplane. Front 
panel console 
with switches for 
Enable/Halt, 
Boot/lnit and Line 
Time Clock. 

Complete software compatibility 
at a savings! 

With CADS, you can configure your 
own DEC system and be assured of 
complete software compatibility. Each 
of the above systems is provided 
with slides for rack mounting or can 
be used in desk top applications. 
All DEC LSI 11 based modules and 
associated software packages are 
available through CADS, if desired. 

Attractive Packaging 
Careful attention is given the CADS 
repertoire of enclosures in assuring 
you an attractive yet comfortable 
blending of product in the DEC 
environment. 

Significant Savings 
Flexibility of procurement plus 
attractive OEM schedules allows you 
to optimize dollar savings in config
uring your CADS system. Use the 
time tested technique. Compare. 

Warranty and Maintenance 
A 90 day warranty is offered with your 
CADS system. In the event of mal
function, by use of provided diagnos
tic routines, the defective submodule 
is normally found within minutes. 
After verification with the CADS 
Maintenance Department, a replace
ment for your defective module will 
be promptly forwarded. 

Call or write for a com
prehensive literature 
package and prices. 

Charles River Data Systems, Inc. 4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523 
CIRCLE NO. 36 ON INQUIRY CARD 



PURCHASE PER MONTH 
DESCRIPTION PRICl 12 MOS 24 MOS J6 MOS 

LA36 DECwriter II . . ... S1 .095 S105 s 58 s 40 
LA34 DECwriter IV . 995 95 53 36 
LA34 DECwriter IV Forms Ctrl 1.095 105 58 40 
LA120 DECwriter Ill KSR . 2.295 220 122 83 
LA120 DECwriter Ill RO . 2.095 200 112 75 
VT100 CRT DECscope . 1.595 153 85 58 
VT132 CRT OECscope 1.995 190 106 72 
Tl745 Portable Terminal . 1,595 153 85 58 
Tl765 Bubble Memory Terminal 2,595 249 138 93 
Tl Insight 10 Terminal . 945 90 53 34 
T1785 Portable KSR , 120 CPS 2,395 230 128 86 
Tl787 Portable KSR. 120 CPS . 2.845 273 152 102 
Tl810 RO Printer . 1,895 182 102 69 
Tl820 KSR Printer . 2. 195 211 117 80 
OT80 1 CRT Terminal . 1.695 162 90 61 
OT80 3 CRT Terminal . 1,295 125 70 48 
OT80 SL APL 15 CRT . 2.295 220 122 83 

875 84 47 32 
1,450 139 78 53 
2. 195 211 117 79 

1420 CRT Terminal 945 91 51 34 
1500 CRT Terminal 1.095 105 58 40 
1552 CRT Terminal . 1.295 125 70 48 
920 CRT Terminal 895 86 48 32 
950 CRT Terminal 1.075 103 57 39 
Letter Quality. 55 15 RO . 2,895 278 154 104 
Letter Quality , 55 25 KSR . 3.295 3t6 175 119 
Letter Quality KSR , 55 CPS . 3.395 326 181 123 
Letter Quality RO . 55 CPS . 2.895 278 154 104 
730 Desk Top Printer . 715 69 39 26 
737 W P Desk Top Printer . 895 86 48 32 

LL OWNERSHIP AFTER 12 OR 24 MONTHS• 1ll"o PURCHASE OPTION AFTER 36 MONTHS 

CIRCLE NO. 37 ON INQUIRY CARD 

HEY! 
YOU I I I PEOPLE. 
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Here's A Deal That Will 
Blow Your Socks 

West Coast 
Computer 
Exchange, Inc. 

WRJM02·AA 
80 MBYTE 
Disk & Controller 

Buy one from 
us at the 
100 unit price, 
with no 
commitment. 

$10,000. 
(408) 732-4523 
Manufacturers: (DEC) equivalents. 
Dealer: DEC equipment 

248 Sobrante Way, Sunnyvale, CA 94086 
CIRCLE NO. 38 ON INQUIRY CARD 

l1lend1r 

13-15 Word Processing & Office/Business Equipment 
Trade Show & Conference, San Jose, Calif. Contact: 
Cartlidge & Associates, Inc. 491 Macara Ave., Suite 
1014, Sunnyvale, Calif. 94086, (408) 245-6870. 

15-18 Third Annual Northeast Computer Show & Office 
Equipment Exposition, Boston. Contact: National 
Computer Shovvs, 824 Boylston St., Chestnut Hill, 
Mass. 02176, (617) 739-2000. 

19-23 Systems 81-Computer Systems and Their Applica
tions, Munich, Germany. Contact: Kallman Associ
ates, 30 Journal Sq., Jersey City, ~.J. 07306, (201) 
653-3304. 

20-22 Computerized Office Equipment Expo/Southwest, 
Houston. Contact: Industrial & Scientific Conference 
Management, Inc., 222 w. Adams St., Chicago, Ill. 
60606, (312) 263-4866. 

21-24 COMPUTA '81-Second International Computer 
Technology Exhibition, Singapore, sponsored by the 
Singapore Computer Society. Contact: Gerald G. 
Kallman, U.S. Representative, 30 Journal Sq., Jersey 
City, N.J. 07306, (201) 653-3304. 

25-28 1981 Conference on Electrical Insulation and 
Dielectric Phenomena, Whitehaven, Pa. Contact: 
Dr. Chathan M. Cooke, Program Chairman, Bldg. 
N-10, High-Voltage Research Laboratory, Massachu
setts Institute of Technology, 155 Massachusetts 
Ave., Cambridge, Mass. 02139. 

25-30 44th Annual Meeting of the American Society for 
Information Science, Washington. Contact: ASIS, 
1010 16th St., N.W., Washington, D.C. 20036, (202) 
659-3644. 

26-28 Computers in Aerospace Conference Ill, San Diego, 
Calif., sponsored by the AIAA Technical Committee on 
Computer Systems, IEEE and ACM. Contact: Thomas 
V. McTigue, McDonnell Aircraft Co., Box 516, St. 
Louis, Mo. 63166, (314) 232-0232 . 

27-29 Computer Graphics '81, London, England, spon
sored by Computer Graphics World and Online 
Conferences Ltd. Contact: Jerry Borrell, Library of 
Congress, CRS-SPR LM 413, Washington, D.C. 20540, 
(202) 287-7062. 

THE REST 01' THE YEAR IN MMS 
The remainder of 1981 in Mini-Micro Systems 

promised a wealth of information in major survey 
articles that detail available hardware, plus tech
nology and market trend in four categories. 

SEPTEMBER will bring an ambitious survey 
covering single-board µc products and the various 
operating systems that make them work. 

OCTOBER's main topic will be data base manage
ment system software. 

NOVEMBER will focus on both add-on and add-in 
memory systems, and also explore the system 
implications of semiconductor RAM technology. 

DECEMBER will offer Mini-Micro Systems' third 
annual special report on computer graphics. 

MINI-MICRO SYSTEMS/July 1981 
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DOT MATRIX PRINTERS 

DAISY WHEEL PRINTERS 

FLOPPY DISK DRIVES 

means: 
THERMAL PRINTERS 

FIXED DISK DRIVES 

Olivetti Peripheral Equipment was created specifically 
to serve the OEM market. 

OPE means: 200 highly skilled engineers in R&D 
1,500 people involved in production 
432,000 square feet of plant space 

OPE means: Technology, know-how and quality : the 
benefits of over 70 years' experience. 

wDoDO~~QD ope 
505 White Plains Road, Tarrytown, 
New York 10591 . Telephone : (914) 631-3000 

CIRCLE NO. 40 ON INQUIRY CARD 
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INTERNATIONAL Mini·lliara lllarld 

European service firms 
prepare for market growth 

European sales of computer 
systems selling for $2000 to 
$200,000 are expected to expand to 
nearly $8 billion a year by 1984. 

Shipments of µcs alone will experi
ence an annual growth rate of more 
than 50 percent to account for $1.5 

billion of the 1984 total. Most of this 
hardware will be supplied by 
manufacturers based in the U.S. and 
Japan, but considerable value could 
be added by European-based com
puter-service companies. 

Facing up to the dangers and 
opportunities presented by this 
dramatic change in the information
technology business, many leading 
computing-service companies in 
Europe-bureaus, systems integra
tors and software houses-met in 
Paris in May to exchange views on 
how to survive and prosper in the 
new environment. Appropriately, 
the conference was called "Minis 
and Micros-Strategy for Profit." 

The service companies represent
ed at the Paris meeting varied 
considerably in size and the nature 
of their business, but they all shared 
one common feature-membership 
in the European Computer Services 
Association (ECSA). A consortium of 
"local" computing-service associa
tions from most West European 
countries, ECSA could be regarded 
as the equivalent of the Association 
of Data Processing Service Organ
izations in the U.S. In fact, just to 
underline their common interests, 
the two associations meet once 
every two years for the World 
Computing Services Congress, the 
venue alternating between the u. s. 
and Europe. The Paris show was 
strictly a Europeans-only meeting, 
although many of the issues 
discussed would have been of 
interest to a U.S. delegation. 

Bearing in mind that France 
dominates the European comput-

ing-services industry, Paris was an 
appropriate location for the confer
ence. No less than seven out of the 
top 10 European service-bureau 
groups are French-owned, and 
Paris is the headquarters of the 
European software-house giant, 
Cap Gemini Sogeti. In marked 
contrast to the hardware market, in 
which u. s-based companies are 
predominant, the service business 
in Europe is largely controlled by 
European firms. u.s.-owned service 
companies are relatively weak, 
controlling only 23 percent of the 
industry in the United Kingdom, 
and a mere 10 percent of each of the 
two biggest markets-France and 
West Germany. 

But in a keynote address to the 
conference, the head of the French 
government's Information Technol
ogy Ministry, Philippe Sahut 
D'Izarn, warned that u.s.-based 
minicomputer manufacturers were 

WHO CONTROLS HARDWARE PRICES? 
The theme of rapidly falling 

hardware prices was taken up 
dramatically at the recent ECSA 
conference by one of Europe 's 
best-known software-industry entre
preneurs, Alex D'Agepeyeff, former 
chairman of the big u.K. software 
house, CAP-CPP. D'Agapeyeff assert
ed that established computer manu
facturers, such as Digital Equipment 
Corp. and IBM, no longer control 
computer-technology development 
and that their market shares are 
"dropping like a stone." They had 
made the fundamental mistake of 
thinking the µc would be bought only 
by small users, failing to realize that 
multiple µcs can be chained . Coming 
up fast were the semiconductor 
manufacturers, such as Intel, whose 

MINI-MICRO SYSTEMS/July 1981 

iAPX 32-bit chip offered the same 
performance as an IBM 370/158 and 
that would have a "horrendous" effect 
on vendors of 32-bit minicomputers 
employing bit-slice technology. Along
side the processor developments, 
peripheral technology was developing 
at such a pace, D'Agapeyeff said, that 
Winchester-disk drives were becom
ing "staggeringly" less expensive 
than earlier disk units. Optical-disk 
technology would offer even less 
expensive mass storage-billions of 
bytes per platter. 

D'Agapeyeff asked the conference 
participants to consider the impact on 
the service industry of a hand-held 
file-processing machine based on a 
powerful µc with 256K bytes of main 
memory, a built-in flat-screen display, 

power from miniature rechargeable 
batteries and 2M to 4M bytes of mass 
storage held in bubble-memory 
modules and/or 3-in.-diameter disk
ettes. D'Agapeyeff asserted that such 
a machine was likely to be the 
"computing product of the decade" 
and would take the use of computers 
from the era of the professional "priest 
scribes" to the age of universal 
computer literacy. The hand-held file 
machine will cost only a few hundred 
dollars, D'Agapeyeff said. He predict
ed that 50 million of them would be 
sold in 1986. The need for these 
machines to be provided with reliable 
user-friendly software was clear and 
one that presented the computer
services industry with an interesting 
challenge. 
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AT SPERRY UNIVAC 
NllNICONIPUTERS, 

WE BELIEVE 
THE ONLY GOOD OEN/ 

IS A HAPPY OEN/. 

That's why we work so hard to make our 
minicomputer OEMs and Systems Houses 
successful. Whether it be hardware, software, 
or even marketing support, Sperry Univac 
delivers it all. 

That's why we're convinced that you, too, 
would be happy as a Sperry Univac OEM. 
Because, more than anyone else, we want you 
in our family-and are willing to offer a lot 
to prove it. 

Consider applications software. We pro
vide access to field-proven vertical packages 

for a wide variety of markets. You can dras
tically reduce your development costs, and 
immediately enter a vertical market through 
one of these packages. 

HOTMAN, a hotel management system, 
is designed to meet all the requirements of the 
hotel industry. It's a true total concept for 
both the front and back office areas, designed 
by hotel people for hotel people. 

MANMAN~ a manufacturing manage
ment system, is a complete integrated system 
with seven on-line application modules to 
cover every aspect of manufacturing operations. 

DART (Distribution and Accounting for 
the Retail Trade) is a package that gives 
retailers a complete handle on their business. 

OPIC (Order Purchasing and Inventory 
Control) is a comprehensive and completely 
automatic data processing system for distri
bution of merchandise as required for manu
facturing, distributors and public warehousing. 



Imagine . You can serve a vertical market 
now-without the initial cost and time to 
develop a marketable package. That makes 
our OEMs successful-which makes us happy. 

And we don't stop with software pack
ages. The SPERRY UNIVAC V77 minicom
puter family has a member for just about 
any situation you can come up with. Not to 
mention the security of machines manuf ac
tured and maintained by one of the giants 
in the industry. 

In short, we've made it very easy for 
OEMs and Systems Houses to work with us. 
And if you know of anything else we can 
do, give us a call. We'll listen. After all, at 
Sperry Univac we don't believe an OEM can 
be too happy. 

For more information, simply mail 
us the coupon. Or call toll-free 

800/854-7517 (8:00 a. m. to 
4:30 p.m . PST). In California, 

call 7141557-9398 collect. 
CIRCLE NO. 41 ON INQUIRY CARD 

r-------------------------1 
Yes, I want to become part of 

your OEM family for the following 
applications packages. Please send 
more information on: 
D OPIC D MANMAN 0 DART D HOTMAN 

NAME. ____________ _ 

TITLE. ____ ________ _ 

COMPANY ___________ _ 

ADDRESS ___________ _ 

CITY _____ STATE __ ZJP _ _ _ 

PHONE EXT ___ _ 
D Literature only D Please have a salesman call. 

Sperry Univac Mini-Computer Opera
tions, Marketing Communications , 17900 Von 
Karman Avenue, Irvine, CA 92714. MMS 7/81 

L-------------------------~ 

s1=e: UNIVAC 
The Computer People Who Listen. 

• ii 
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Mini·Miara Warld 

moving increasingly towards end
user sales in direct competition with 
the European-based systems inte
grators that had helped them 
establish a user base in Europe in 
the first place. D'Izarn also under
lined the growing trend among 
manufacturers to sell separately 
priced software products as hard
ware prices fall. 

Philippe Dreyfus, vice president 
of Cap Gemini Sogeti, found favor 
among the other software-house 
participants when he urged them to 
stay out of the systems business and 
to retain their manufacturer inde
pendence regardless of any move by 
manufacturers into applications
software development. The best 
way to survive, Dreyfus asserted, 
was for software houses to stop 
their customers thinking that total 
systems costs were bound to come 
down because of the big drop in 
hardware prices. "Otherwise," 
Dreyfus proclaimed, "we are dig
ging our own tombs." 

In a discussion on the possible 
threat to systems integrators from 
their hardware suppliers, the feel
ing was that established firms, such 
as Digital Equipment Corp., which 
supply minicomputers on an OEM 
basis, were not likely to erode their 
OEM clients' market share seriously. 
More likely, systems integrators 
would harm themselves by failing to 
adapt to the special requirements of 
the burgeoning µc market. They 
were in danger of pricing them
selves out of that business by 
developing applications software 
that was far too complex, facility
rich and expensive. The new breed 
of µc customers were prepared to 
get by without much of the complex 
data-validation coding demanded by 
customers purchasing minicomput
er systems. 

But the structure of the small
systems market in much of Europe 
differs substantially from that in the 
U.S. While DEC, Data General Corp. 
and several other u.s.-based mini-
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computer manufacturers are as 
predominant in the United Kingdom 
as they are in the u.s., a large slice 
of the market in continental 
Europe, West Germany in particu
lar, is accounted for by suppliers of 
complete packaged systems. They 
include Olivetti, Philips, Triumph
Adler and Nixdorf, the latter being 
the European manufacturer with 
the most substantial presence in the 
u.s. computer market. Nixdorf 
alone employs 3000 in-house soft
ware-development personnel out of 
its total work force of 14,000. That 
fact, coupled with its packaged 
approach to hardware, explains its 
opposition to OEM-type agreements 
with systems integrators. Instead, 
it favors looser accords with 
software houses. 

One of the biggest strengths of 
Nixdorf and similar suppliers of 
complete systems is their concen
tration on vertical marketing, 
offering packaged hardware and 
software to customers in specific 
sectors of industry and commerce. 
There was general agreement 
among the Paris conference dele
gates that a similar approach had to 
be adopted by independent systems 
integrators. 

The same move towards vertical 
marketing is faced by many 
European service bureaus as they 
are forced to diversify into the 
systems-integration business be
cause many of their customers are 
opting for in-house data processing. 
Total vertical marketing is the 
ultimate goal, for example, of Geest 
Minicomputer Systems Ltd., a U.K. 

systems integrator specializing in 
Texas Instruments machines. It 
was set up in 1976 as a means of 
sustaining revenue growth by Geest 
Computer Services, a mainframe
bureau operation owned by the 
Geest organization. 

An even more urgently needed 
change was described by the 
managing director of Geest Mini
computer Systems, Graham Gough, 

who revealed that Geest was 
currently having to re-think its 
approach to selling, which currently 
involves two largely autonomous 
organizations-the Bureau and the 
Mini divisions. The reason was the 
emergence of the µc as an effective 
alternative to the minicomputer. 
The problem for Geest and other 
turnkey suppliers was that custom
ers still expected the same level of 
support and service despite the 
drop in hardware prices. Gough said 
the solution chosen by Geest to 
counter the growth of the µc 
retailer was to merge its bureau and 
turnkey operations and create 
regional centers selling all the 
company's services in the hope of 
preventing all its customers from 
going over to µcs. In addition, 
Geest's engineering team would be 
expanded to take over all support of 
its minicomputer customer base and 
to step up Geest's activities in 
profitable areas, including selling 
and interfacing add-on peripherals 
for minicomputers. 

Looking at applications software, 
another area where profits could 
still be made, Gough noted that 
Texas Instruments had little exper
tise in the European commercial 
sector and revealed that Geest was 
aiming for margins of 10 percent 
from its software-development ac
tivities. But he viewed the future 
with great uncertainty, mainly 
because of the continuing fall in 
hardware prices and the margins 
that could be derived from hard
ware. Gough visited Texas Instru
ments earlier this year and was 
shaken by the advances being made 
by the company in bringing hard
ware prices down even further. 
Restrained by his signing of a 
nondisclosure agreement with TI, 
he still felt safe in commenting 
ominously, "When I see what TI is 
bringing out 18 months from now, I 
wonder how we are going to make 
any money." 

-Keith Jones 
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Tell me more. My immediate need is: 

B Word processing a Communications 
Data processing High resolution 

graphics 
Name ___________ _ 

Title __________ _ 
Company __________ _ 

Address----------
CitY------------
State ______ zip, ____ _ 

Phone ( ) -----
Mail to: Artelonics Corporation, 
Attn: Marketing Services Department. 
2952 Bunker Hill Lane. 
Santa Clara, CA 95050. 



When the Market Demands 
Performance 

Why compromise your requirements to the limitations of a 
personal computer? Columbia Data delivers a full range of high 

performance microcomputer systems featuring unmatched 
capability, reliability, support and real economy. 

Home Office: 

Multl·User Multi-Tasking Multi-Processor System 
Affordable, upgradeable and expandable distributed processing is 
a reality with our new DC-1000 system. By simply adding satellite 
processor boards, our modular architecture allows for servicing up 
to 16 users, while creating a complete CP/M environment for each 
user; allowing full and fast execution of standard, unmodified CP/M 
programs. A master processor manages interaction of resources 
such as printers, floppy and Winchester disks, and data com
munication lines, at such speeds that a user is unaware others are 
sharing these peripherals. 

Standalone Computer System With Graphics 
With a Model 900 Commander Microcomputer, you don't need a 
separate graphics terminal ... it's built in. You can display bar 
charts, histograms and complex point-tcrpoint plots. And, because 
this Commander has an independent processor controlling the 
display, graphics can be handled without interrupting primary com
puting tasks. So ... don't buy a graphics terminal ... select a 
Columbia Data Products' Model 900 with the fullest 110 comple
ment today, including RS-232, parallel, OMA and IEEE Bus con
trollers. 

Floppy and Winchester Disk Based Computer Systems 
Commander Series FX and MX computer systems let you connect 
your dumb terminal into a powerful distributed processing system. 
With these floppy disk based Z80A computers, you can perform a 
vast array of computer tasks using high-level language programs 
(such as BASIC, PASCAL, COBOL, and FORTRAN). Expandable ver
sions are also available offering high performance Winchester disk 
storage and multi-user capability with up to 5 users sharing a 256K 
Z80A processor system running under CP/M and MP/M. 

Intelligent RS-232 Storage Systems 
These microprocessor-controlled data storage products offer cost 
effective storage with trade offs between capacity and access 
speed. In addition to the standard storage capabilities, these high
speed tape units, mini-floppy disks and data buffer units provide 
intelligent data handling, improved file management and editing as 
well as ease of operation ... locally or remotely. Each data storage 
product is fully compatible with RS-232C/CCITI V.24 bus standards 
for data rates up to 19,200 baud. 

West Coast: Europe: 
Columbia Data Products, Inc. 
8990 Route 108 

Columbla Data Products, Inc. Columbla Data Products (Europe) 
101 Scholz Plaza (Versailles) P.O. Box 1118 

Columbia, MD 21045 
Telephone: 301·992-3400 

------------ TWX: 710-862-1891 

P.H. 21 4050 Moenchengladbach 1 
Newport Beach, CA 92663 West Germany 
TELEX: 692310 Telephone: 021-61-33159 

Telex: 852 452 
CIRCLE NO. 43 ON INQUIRY CARD 
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Hawaii moves to lure 
California computer firms 

Government officials in Hawaii, 
concerned about declining agricul
tural and tourism industries and 
reduced federal spending, are 
planning a major effort to lure 
expansion-minded Bay-Area com
puter and semiconductor firms to 
the islands. 

The decision to expand the state's 
economic base with an infusion of 
California electronics firms has been 
occasioned by what some see as 
trouble in paradise. According to a 
report completed earlier this year 
for the state's Department of 
Planning and Economic Develop
ment (DPED), prospects are slim for 
Hawaiian agriculture expansion, 
while expenditures by the federal 
government-the island state's big-

,• . ' ' ' 

.: 

gest spender-will continue to 
decline. 

More ominous to Hawaiian offi
cials, however, is a downturn in the 
state's largest private industry
tourism-with some estimating that 
the decline this year could be as 
much as ten percent compared to 
last. "The general state of the u.s. 
economy has hurt us," says Hawaii 
Sen. Richard Henderson (R-Hilo), 
chairman of the State Senate's 
Economic Development Committee. 

The state could get a much
needed economic shot in the arm, 
however, if California electronic 
companies can be persuaded to 
include Hawaii in their expansion 
plans, says the DPED report. "It is 
conservatively estimated that 1000 

-· 

jobs and $50 million in annual sales 
revenue could be generated in the 
next five years," as a result of 
introducing the industry to Hawaii, 
the report states. "Of these 1000 
jobs, approximately 700 would be 
for skilled assemblers and techni
cians." Work would also be provided 
for the 70-some electrical engineers 
graduating each year from the 
University of Hawaii. According to 
the report, these graduates must 
leave the states and get to the 
"mainland" to seek jobs. The report 
further contends that many would 
return to Hawaii if jobs were 
available for them. 

The DPED study contends that 
getting California-based firms to go 
along with the idea of setting up 

Hawaii's efforts to lure computer and semiconductor companies looking to expand their operations will be helped, officials feel, by the 
state's natural attractions. Above is the Anaehoomalu Bay beach on the island of Hawaii. 
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If you want a choice 
in print wheels, 

there'~ onlY. one choice 
10 printers. 

The Diablo 630. 
It's the only one that lets your customers use either metal or plastic print wheels. 

Which means they can choose the print wheel that's just right for the job. 
The 630 works as well with a 96-character plastic daisy print wheel as it does with an 

88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 
Every 630 has a fully strappable power supply. It's as easy to use in Paris, Kentucky 

as it is in Paris, France. So you only need to stock one printer for 
international and domestic markets. 

It has fewer moving parts than competitive printers, which 
makes it more reliable. And it offers unsurpassed print quality. Compat
ibility with Diablo supplies. And bi-directional printing capability. 

The 630 is the only printer in the world that uses both metal 
and plastic wheels. 

Once your customers hear they can change their print 
wheels, they're going to be changing their printers. 

To Diablo 630 printers. 

Diablo Systems 

Diablo® and XEROX® ore <radrnmk1 of XE ROX CORPORAT ION. 

CIRCLE NO. 44 ON INQUIRY CARD 
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XEROX 
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shop in Hawaii is not in the 
"mission-impossible" category. For 
starters, the state feels that its 
halfway position between North 
America and Asia makes it the 
ideal spot for companies interested 
in doing business in the Far East, 
and vice versa, although minimal 
effort is placed in the DPED report 
on attracting Japanese electronics 
firms to the islands. Second, the 
report continues, there is the 
obvious appeal that the state offers 
as a place to live. 

Of more interest to expansion
conscious electronics firms is what 
the report says is an abundance of 
local labor. "(The electronics indus
try) is fast growing ... and it must 
move somewhere. Those companies 
wanting to expand must move due 
to labor shortages in their tradition
al areas." 

As a result, the computer and 
semiconductor industries "are vul
nerable to what Hawaii has to 
offer-a stable, productive, availa
ble labor force," which includes a 
high percentage of working women. 

Other advantages to doing busi
ness in the state: Hawaii has ample 
power-generating capabilities to 
meet the demands of industries that 
might re-locate on the islands. The 
state has never had a power 
brown-out or black-out, says the 
DPED report. A second advantage: 
the report states that Hawaii's 
transportation and import/export 
industries "have become among the 
most sophisticated in the world." 

But before Hawaii can switch 
from growing pineapples to manu
facturing semiconductor RAMs, the 
state must alleviate a few business 
deterrents. And, the lessons being 
learned by island officials may serve 
as guidelines for those local-govern
ment entities looking for a piece of 
the computer and semiconductor 
industries. For starters, the report 
rightly concedes that the state-like 
some others-is perceived as being 
"anti-growth." Businessmen, the 
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report continues, "are always con
cerned with the climate in which 
they operate." As a result, the 
study calls for a strong program of 
tax incentives to lure businesses 
from the mainland. 

One of the Hawaiian taxes, that is 
viewed as falling into the anti
growth category is a 4 percent "use" 
tax, levied on purchases made 
outside the state. The apparent 
motivation for this tax is to protect 
local industries serving inter-island 
markets from the obvious advantag
es enjoyed by larger mainland firms. 
The DPED report recommends that 
this tax be eliminated for the 
electronics industry. 

Similarly, the report calls for the 
suspension for high-technology 
firms of the state's o. 5 percent 
"manufacturing'' tax, noting that 

"Hawaii's competitors for the loca
tion of these companies do not 
impose such as a tax." Recom
mendations to sweeten the reloca
tion pot include tax exceptions, 
attractive industrial bond issues and 
the establishment of a state-run 
venture-capital fund. 

Other problems addressed by the 
report: A lack of suitable industrial 
space, a situation that Sen. Hender
son feels will be remedied if 
abandoned pineapple acreage north 
of Honolulu can be re-zoned for 
industrial purposes, and a conflict 
over who has priority over the 
state's limited water resources-the 
state's nascent electronics industry, 
or established agricultural con
cerns. 

There are two problems, howev
er, that won't go away, and Santa 

BOOM PREDICTED FOR TELEPRINTER MARKET 
Total shipments of teleprinters are 

expected to boom over the next five 
years, at almost 40 percent a year, 
according to a report by Venture 
Development Corp., a Wellesley, 
Mass., research firm. The report, 
"The Teleprinter Terminal Industry: A 
Strategic Analysis," maintains that the 
growing use of word-processing 
applications is the reason for the rapid 
growth, and that by 1985, more than 
85 percent of all teleprinter shipments 
will be used for word processing. 

As a result, intelligence will be in 
demand, says the report, and many 

letter-quality teleprinter manufactur
ers plan to step up their products' 
intelligence, while others will compete 
by offering teleprinter enhancement 
kits to add intelligence to dumb 
terminals. 

The report defines dumb teleprint
ers as those that depend on a host 
computer for instructions. Smart 
teleprinters are defined as those with 
editing features such as inserting and 
storing data and marking corrections. 
Intelligent is defined as those with 
editing features, plus the ability to 
drive auxiliary devices . 

LEXICON OFFERS POSTABLE PRINTER 
Measuring about one-third the size 

of Texas Instruments Inc's 745 
portable terminal, a printing communi
cations unit from Lexicon Corp., 
Miami, Fla., includes a built-in 
modem, 2K-byte memory for text 
composition and editing and a 1 K-byte 
line buffer. 

Called the LEx-21, the terminal has 
a full-function keyboard that is 
approximately the same as that of 
Hewlett-Packard Co.'s printing calcu
lator, says Michael Levy, Lexicon 's 
president. The small size shouldn't 
prove a detriment, he says because 
most business and professional users 
probably won't have typing skills. 

Incorporating a thermal printer and 

a 4-in.-wide paper roll , the LEX-21 can 
transmit data at 1 o or 30 cps, using 
the same asynchronous communica
tions protocol as the one used in 
industry-standard Teletype 43 termi
nal. Users can buy an optional 
numeric keypad, an acoustic coupler 
for non-modular phones that won't 
accept the standard jack and a leather 
carrying case. 

The LEX-21 will be marketed initially 
through distributors, but, Levy says, 
his firm will eventually sell directly to 
large Fortune 500-type companies. 
Production shipments will begin this 
month, and Levy predicts production 
volumes for the $11 95 unit will reach 
1 ooo units per month by year-end. 
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Clara County site-selection manag
ers point to them whenever the 
subject of expansion to Hawaii is 
brought up: the first is distance. 
"It's a great place to send people 
to," says Klaus Kramer, director of 
corporate construction at Santa 
Clara-based Rolm Corp. "But 
everything else has to be brought 
in, and then brought out." Krae
mer's counterpart at Ampex Corp. 
in Redwood City agrees. "There's 
no question about the availability of 
labor there," he say, "but if you're 
going to start something up 
off-shore, you might as well go to 
Hong Kong or Taiwan." 

The second obstacle is housing. 
"This is critical," says Kraemer. 
"The only engineers we could get to 
work there are the ones that already 
live there." Henderson concedes 
that housing prices in Oahu, where 
the development plans are focused, 
are "ungodly," but notes that a 
large-scale building project is under 
construction that could add 10,000 

single-family dwellings to Oahu's 
housing inventory. Aside from 
noting the existence of these plans, 
however, the DPED report makes no 
other mention of the housing 
situation on Oahu, nor does it make 
any recommendations as to how the 
state should help finance the sale of 
these homes. 

Exactly what steps Hawaii will 
take to implement any of the 
recommendations contained in the 
DPED report will not be known until 
next year. According to Henderson, 
the report did not get into state 
legislators' hands. until just before 
the closing of the 1980 session in 
May. As a result, the recommenda
tions contained in the report, 
including those relating to the 
implementation of tax breaks for 
electronics firms interested in 
considering Hawaii as an expansion 
site will have to wait until the 
legislature is open for business 
again early next year. -John Trifari 
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BOX ICOD 01' •&IUIDIGI 
This table, which appears every month, 11Sts the revenues, net earnings and earnings per 
share 1n the periods indicated for companies in the computer industry and computer
related in dustries. 

Company Period Bevenue1 llarnlnga llpS 

A~e 12 mos. 3 / 28/ 81 15,904,000 835,000 . 71 
12 mos. 3 / 28/ 80 10,279,000 612,000 .54 

Aatrocom 3 mos. 3 / 3 118 1 1 ,062,684 (8 ,590) (.01) 
3 mos . 3 / 3 1/ 80 823,701 (123,405) (. 10) 

AU&ntic BeHarch 3 mos. 3 / 3 1181 21 ,633,000 751,000 .41 
3 mos. 3 / 31 / 80 17,077,000 585,000 .39 

Burroughs 3 mos. 3 / 31/ 81 756,485,000 22,250 ,000 .54 
3 mos. 3 / 31 / 80 673,624,000 4 7,630 ,000 1.16 

Oomputeniaion 3 mos. 3 / 3 1181 60,615,000 5 ,123,000 .37 
3 mos. 3 / 3 1180 37,820,000 4 ,178,000 .33 

Comaat 3 mos. 3 / 3 1181 77 ,934,000 20 ,109 ,000 2. 51 
3 mos. 3 / 3 1180 70 ,030,000 9 ,889,000 1.24 

Data General 24 wks. 3 / 14/ 81 318,101 ,000 27,314,000 2 .67 
24 wks. 3 / 16/ 80 283,821,000 24,631 ,000 2 .36 

Datapoint 9 mos. 4 / 30/ 81 292,306,000 35,312,000 1.80 
9 mos. 4 / 30/ 80 228,127,000 24,250,000 1.38 

Data~I~ 3mos. 5 / 3 / 81 24,172,000 (2,363,000) (.46) 
3 mos . 6 / 4 / 80 30,364,000 1 ,432,000 .28 

Datatron 9 mos. 3 / 31/ 81 4 ,926,382 (291 ,446) (.08) 
9 mos. 3 / 3 1180 4 ,522,717 531 ,837 .24 

mGtt:G 13 wks. 3 / 29/ 81 162,470,000 6 ,420,000 .46 
13 wks. 3 / 30/ 80 142,168,000 6,477,000 .40 

llmulez 9 mos. 3 / 29/ 81 7 ,242 ,703 902,881 .54 
9 mos. 3 / 31/ 80 2 ,997 ,917 373,421 .32 

rabri·~ 12 mos. 4 / 3 / 81 38,121 ,000 3 ,813,000 .97 
12 mos. 3 / 28/ 80 33,663,000 2 ,076,000 .66 

J'loatlng Point Sy1tema 6 mos. 4 / 30 / 81 26 ,692,000 2 , 747 ,000 . 74 
6 mos. 4 / 30/ 80 19 ,190,000 1,770,000 .47 

CIUleral Automation 9 mos. 6 / 2 / 81 94,478,000 (807,000) (.32) 
9 mos. 4 / 26/ 80 95,476,000 (9,448,000) (3 .73) 

OenBad 3 m os . 4 / 4 / 81 4 1,787,000 362,000 .05 
3 mos. 3 / 29/ 80 33,373,000 2 ,578,000 .38 

Honeywell 3 mos. 3 / 29/ 81 1,210,800,000 52,300,000 2 .31 
3 mos. 3 / 30/ 80 1,130,700,000 44,900,000 2 .02 

Loglcon 12 mos. 3 / 3 1181 56,380,000 1,795 ,000 1.84 
12 mos. 3 / 3 1180 49,287,000 1,955,000 2 .12 

-.,nuaon Computer lyatema 3 mos. 3 / 31/ 81 7 ,918,000 304,000 .06 
3 mos. 3 / 3 1180 5 ,613,000 741 ,000 .29 

Jlanagement A1alatance 6 mos. 3 / 3 1/ 81 157 ,741 ,000 5 ,447,000 .66 
6 mos. 3 / 31/ 80 145,696,000 6 ,638,000 .82 

Jiil Data 12 mos. 3 / 28/ 81 55,613,000 3,473,000 1 .49 
12 mos. 3 / 29/ 80 45,427,000 1,046,000 .46 

Network lyatema 3 mos . 3 / 3 1181 3 ,689,000 3 17 ,000 .03 
3 mos . 3 / 31 / 80 2 ,273,000 128,000 .01 

Perldn-•lmer 9 mos. 4 / 30/ 81 819,209,000 66,483,000 1.29 
9 mos. 4 / 30/ 80 716,195,000 48,221,000 1.20 

Prlntronlz 12 m os . 3 / 27 / 81 52,428,000 4 ,639,000 1.24 
12 m os . 3 / 28/ 80 36,976,000 3 ,137,000 .95 

I,...._ lllduetriu 3 mos. 3 / 29/ 81 12,024,000 1 ,441 ,000 .89 
3 mos. 3 / 30/ 80 8,009,000 94,000 .22 

Tandy 12 mos. 3 / 31 / 81 1,612,460,000 145,659,000 2 .86 
12 m os . 3 / 31 / 80 1,355,067,000 101,824,000 2 .00 
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Centronics, DG managers 
named to stabilize operations 

In companies that quickly outpace 
the pack to become industry 
leaders, strategies to channel 
growth may take a back seat to the 
fruits of growth, especially when 
the president is a strong-willed 
entrepreneur. 

Two companies that fit that 
profile, Centronics Data Computer 
Corp. and Data General Corp.
seem willing to face reorganization 
aimed at controlling growth as they 
continue to round out and strength
en management teams. Both recent
ly added top-level managers, each 
with more than 20 years of 
large-company experience, to help 
solidify their respective manage
ments and marketing. 

Centronics appointed its third 
president in less than two years 
(MMS, June, p. 69 ). He is 48-year-old 
John L. Tincler, a 24-year Raytheon 
Co. veteran, who has been promot
ed twice since joining Centronics 
last August. DG added 52-year-old 
Frank P. Silkman, a 24-year IBM 
veteran, to run DG's three new 
business divisions (MMS, April, p. 
141). 

His most important task, per
haps, is to assert himself as a strong 
president. Founder and former 
company president Robert Howard 
has been criticized for retaining too 
much control. Yet Howard claims he 
will not assume operations responsi
bilities. "It has always been my 
intention to let the president run 

Although becoming a company Centronics's new president, John Tine/er, 
president is an enviable goal for has strong operations experience, and will 
many aspiring managers, bring inventories and manufacturing capaci

Centronics's Tincler faces some ties into line. 

tough challenges. He will head a 
company that over the past year has 
had a high turnover rate among top 
management, and manufacturing 
and marketing problems that led to 
decreased profit. Among Tincler's 
duties will be to bring in line some 
of the company's excessive manufac
turing facilities, bring new products 
to market, help soothe some 
skeptical large OEM customers and 
generate teamwork among 14 vice 
presidents. 
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the company. (My) stepping away is 
not abandonment; it is assuming a 
nonoperational role," he says. 
Howard adds that the "office of the 
president," used most recently to 
dilute some of former president 
Michael Kaufman's responsibilities 
in mid-March, "is not a vehicle for 
me to take over when I want to." 

Tincler, who formerly served as 
executive vice president at Centron-

ics, had the following responsibili
ties at Raytheon: vice president of 
engineering, manufacturing, ser
vice, marketing, and sales at 
Raytheon Data Systems, with 
responsibilities for the PTS-100 
terminal and the minicomputer 
lines. His tenure at Raytheon 
company includes work in various 
divisions that produce military 
equipment. 

Even though he has a strong 
background at a large company, 
Tincler says he understands the 
needs of a smaller organization, 
which is one deficiency that 
Centronics watchers cited in Kauf
man. "I have the disciplines of being 
a big company manager, and I 
understand the needs of small 
companies," he says. Tincler points 
to his experience at RDS, which was 
one of Centronics's largest custom
ers and which increased its reve
nues to $200 million while he worked 
there. He also cites his experience 
in dealing with similar large 
customers. 

Howard is confident about Tin
cler' s abilities, as are former 
colleagues of Tincler's. Tincler is 
respected at Centronics, according 
to former vice president of field 
service Kendrick Estey, ·who is now 
at Applicon Corp. Estey, who 
departed in January after 10 years 
at Centronics, says he would not 
have left had Tincler been president 
then. 

Tincler's attention to detail seems 
to be his strongest attribute. "He 
recognizes what it takes to bring 
products to market, in terms of 
manufacturing capacity, inventory 
levels and cost of sales," says Estey. 
"Howard will let him get into the 
details of the organization, which is 

MINI-MICRO SYSTEMS/July 1981 



The only DZll Compatible Multiplexor for LSl-11. 
And it has RS-422 plus RS-232 and current loop capability-

MDB makeS 
the difference! 

Now you can have it all for your LSI-ll or 
POP?: ll system! Full OZll multiplexor per
formance with the added benefit of EIA
RS-422 long line capability-commu
nicates at distances to 3000 feet 
(914.4m) at rates to 19.2K baud. 
What's more, MOB's OZll multi
plexors let you combine RS -422 
with EIA-RS-232 in any combi
nation up to a total of eight 
lines on a single board. Or com
bine RS-232 with current loop 
in the same way. Eight and six
teen channel RS-232 OZll 
multiplexors are also available. 
No more doubling up on 
boards, distribution boxes, rack 
space or price. You see the 
results in your system's perfor
mance and cost. 

And that's not the only differ
ence we can make to you. MOB has 
line printer controllers that are com
pletely self-testing and we make more 
controllers for more computer/ printer 
combinations than any company in the world. 
MOB offers PROM modules with window mapping, 
communications interfaces that support X.25 and a 
unique LSI-11/23 system with 22 bit addressing and up 
to 4 Mbytes of memory. From purely compatible to 
purely incredible all MOB products are built with 
exceptional quality and responsiveness to cus
tomer requirements. Our boards are warran
teed for a full year, many are available off 
the shelf and they can be purchased under 
GSA contract #GS-OOC-02423. 

Call or write for all our specifications 
- the MOB differences that make a 
difference. *Trademark Digital Equipment C o rp . 

r:llJI) 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 

Circle 46 for 
featured product data. 

Circle 4 7 for 
general info. 



HP presents graphic improvem~ 



:nts in engineering productivity. 
Whether it's computer-aided engineering, 

image processing, simulation or management pres
entations, Hewlett-Packard graphics can give you a 
fast , easy way to focus on the facts. From initial 
system set-up to final hard copy output. 

Peripheral vision. 
All our plug-in graphics peripherals are de

signed to work together, so you can build a com
plete workstation with the products that make the 
most sense for your applications. 

Start with our easy-to-use input devices. 
Digitizers, data tablets and light pens let you con
vert line drawings, schematics, flow charts and 

other graphic information into coordinate data 
for processing and storage. 

Then you can display and manipulate your 
data on any of our high-performance graphics 

terminals or integrated graphics systems. All use 
HP's powerful graphics language extensions, giving 
you extraordinary flexibility to shape the way your 
information is presented. And for hard copy out
put, our graphics printers and eight-color plotters 
put the equivalent of an entire art department right 
at your fingertips. 

lhe picture of 
productive systems. 

HP offers a full range of technical computer 
systems to support our graphics products. Which 
means that the compatibility is designed right in. 

If you'd like to see an eye-opening demon
stration of our graphics workstations, call your 
local HP sales office listed in the White Pages. You 
can also write for more information to: Hewlett
Packard, Attn: Pete Hamilton, Dept. 08104, 3404 
E. Harmony Road, Ft. Collins, CO 80525. 

Ffidl HEWLETT 
~~PACKARD 

CIRCLE NO. 48 ON INQUIRY CARD 
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what Centronics needs." 
J. Thomas Markley, former RDS 

president and Tincler's boss, agrees 
that Tincler is fanatic about details 
and will complete an assignment, no 
matter what. That fanaticism is also 
a weakness, says Markley. "If he 
has a weakness, it's that he works 
30 hours a day and doesn't smell the 
roses." 

Tincler's knowledge of operations 
will be put to good use at 
Centronics. One of his most 
pressing needs will be allocating 
company resources. Centronics has 
excessive inventories and manufac
turing capacities, which Tincler will 
bring into line. "This does not 
necessarily mean layoffs, but maybe 
redeployment of resources and 
moving activities in rental space 
back into headquarters,'' he says. 

He also will have to propel 
enhanced and follow-on products out 
the door. Many product lines were 
not developed over the past year 
when company resources were 
channeled into remedying problems 
with low-end printers. Tincler will 
also respond to the needs of 
Centronics's salesmen and major 
customers by making calls himself 
and developing personal relation
ships. "We used to do a great deal of 
(this),'' although the activity was 
not very intense over the last year," 
Howard says. 

Customer satisfaction is also on 
the mind of DG's new senior vice 
president, Frank Silkman, who will 
focus on those needs to help the 
company reach its next revenue 
plateau of $1 billion. Silkman is 
responsible for the performance of 
the newly formed business divi
sions, and will report to Herbert J. 
Richman, executive vice president. 
The three divisional vice presidents 
and general managers will report to 
Silkman. 

Previously, Silkman held various 
positions at IBM, most recently as 
assistant to the president of the 
company's Information Systems 
Division, White Plains, N. Y. Earli-
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Data General Corp.'s new senior presi
dent, Frank Silkman, will run the three 
business divisions and begin to measure 
revenues. "The corporation needs discipline. 
That's not easy, but it's necessary, " he says. 

er, he was vice president and 
general manager of the Office 
Products Division in Boulder, Colo., 
where he was responsible for 
product planning, engineering and 
manufacturing. He also served as 
director of manufacturing for the 
General Business Group Interna
tional and as general manager of the 
General Systems Division's devel
opment and manufacturing activi
ties in Rochester, Minn. Silkman's 

IBM product portfolio includes 
development and manufacture of 
the 1401, 360, Series 3, 32, 34 and 38 
and the 5100 desk-top computer. 

Silkman may experience some 
deja vu at DG: his former experience 
is very similar to the job at hand. 
He had handled development, 
manufacturing, and market plan
ning at IBM. Additionally, he was at 
GSD when it started in 1969 and 
until it grew to the $2-billion level in 
1980. He'd like to be similarly 
instrumental in DG's move from 
fiscal 1981 revenues of $654 million 
to the billion club. 

Silkman believes his primary 
challenges will be to implement a 
much-needed organizational struc
ture and to create a measurement 
system for revenues generated in 
the three profit centers. He will also 
add a support staff, including 
technical and financial staff mem
bers. 

DG has had a situation similar to 
that of Centronics, in that its 
entrepreneurial founder, DG presi
dent Edson D. deCastro, has had 
difficulty relinquishing control. But 
Silkman is assured he'll have free 
rein to manage the divisions. He 
adds that de Castro has faced the 
fact that he can't control the entire 
company. "It's a big hurdle he'll get 
over,'' Silkman says. "The corpora
tion needs discipline. That's not 
easy, but it's necessary."-L. Valigra 

PRINTER BUYERS CONSIDER QUALITY FIRST 
Computer printer users are opting for quality over price and speed in 

selecting printers, according to a report by Venture Development Corp., a 
Wellesley, Mass., research firm. The report, "The high-quality computer 
printer industry: A strategic analysis," includes a survey of more than 4000 
printer users. When these users compared price, quality and speed, 
approximately 46 percent looked for quality, 31 percent for price and 22 
percent for speed before they made their selection, the report says. 

The report also predicts that high-speed, high-resolution dot-matrix printers 
will show the largest growth by 1985, because of the integration of word- and 
data-processing systems. Moreover, the report contends that within the next 
five years, many new entries in the dot-matrix printer rnarket will step up 
competition not only among themselves, but also with vendors of daisy-wheel 
and ink-jet printers. Page printers, which are expected to become less 
expensive, will also become a source of competition within the market, the 
report says. -Nancy Love 
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Esprit TM is a new video 
terminal from Hazeltine 
that delivers editing 
performance at a very 
conversational price. It will 
save you money on your 
very first unit. And, with its 
quantity discount pricing, 
your savings multiply 
rapidly as your needs 
increase. 

Esprit is a very attractive 
package at a very thrifty 
price. So get smart. Start 
shopping. 

Hazeltine Corporation , 
Computer Terminal Equipment, 
Greenlawn, NY 11740, National 
Sales: (516) 549-8800 
Telex: 96-1435 
Hazeltine and the Pursuit 
of Excellence 

New York (212) 752-3377 
San Francisco (415) 570-7081 
Orlando (305) 628-0132 
Los Angeles (213) 553-1811 
England 01 -568-1 851 
Telex : (851) 928572 

For additional sales office locations, 
please call our toll-free number: 
(800) 645-5300. 

Esprit 
by Hazeltine 

An editing terminal 
at a conversational price. 
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The more you 
buy, the more 
you save. 
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Durango desk-top incorporates 
letter-quality matrix printer 

After three relatively quiet 
years, Durango Systems, Inc., is 
intensifying its push into the 
desk-top business-systems market. 
Leading the way for the San Jose, 
Calif., company is a system that 
incorporates a high-resolution, let
ter-quality, dot-matrix printer, ca
pable of both high-speed printing 
and word-processing output. 

Dubbed the 800XR, the system 
combines an 8085 central processor, 
two double-sided, double-density 
5 1/ 4-in. floppy-disk drives
providing 2M bytes of storage, 64K 
bytes of RAM, expandable to 128K 
bytes-a 9-in. 1920-character video 
display, a keyboard and printer into 
a desk-top unit. Company officials 
say the 800XR will se 11 for 
$18,000 to $23,000, depending on 
memory size, processor speed and 
software packages. The system 
runs Durango's own DX85M multi
tasking operating system or Digital 
Research's CP/M. 

Durango's 9 x 9 matrix printer 
uses friction-feed techniques to 
position the paper for letter-quality 
output. The device can handle 
fan-folded, sprocket-fed paper too . 

Program manager Brian Verste
gean says "During high-resolution 
printing, we can position the paper 
within 3.5 mils for a two-pass 
matrix character." He compares 
this vertical-spacing figure and 
Durango's 2-mil horizontal space 
with typical matrix-printer posi
tionings of 8 mils vertical and 21 
mils horizontal. 

To attain these tolerances, Ver
stegean explains that Durango uses 
a standard stepper motor to 
advance the paper. However, the 
company reduced the gearing of the 
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motor by a factor of three. The 
result is a half-stepping stepper 
motor, he says. 

The printer is capable of speeds of 
165 characters per sec. in its 
standard print mode. That speed is 
reduced to about 38 cps for 
letter-quality printing. A separate 
8085 processor controls the printer. 

Durango also uses a customized 
ribbon cartridge; one cartridge can 
accommodate either a mylar-based, 
carbon-film multistrike ribbon for 
high-resolution printing, or a cloth 
ribbon for standard output. The 
cloth ribbon, says Verstegean, will 

print about 10 million characters, 
while the mylar-based ribbon will 
print about 250,000 characters. 

Fonts are loaded from the 
system's floppy-disk drives, which 
Verstegean says is unique to 
Durango. This eliminates the need 
for ROM to handle that chore, 
common with other multi-font 
matrix devices. 

An external 14-in. Winchester 
disk is also available. Plans call for 
replacing at least one floppy-disk 
drive with a 5¥4-in. Winchester 
drive soon, says the company. 

- Larry Lettieri 

Durango's BOOXR desk-top business system incorporates a high-resolution, letter-quality, 
dot-matrix printer, capable of both high-speed printing and word-processing output. 
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1 OM-byte disk cartridge 
uses flexible media 

As file backup emerged as a 
major issue following the announce
ment two years ago of a number of 
8-in. Winchesters, some drive 
vendors selling into the OEM market 
began to explore the possibilities 
offered by high-capacity removable 
rigid-disk cartridges based on 
technology found in fixed-disk 
hardware. 

Already, several 8-in. drives that 
incorporate disk cartridges in 
conjunction with fixed media have 
appeared, and one disk-cartridge
only Winchester, Data Peripherals' 
DP-100 Lynx drive (MMS, October, 
1980, p. 132) is shipping in 
evaluation quantities. Several fixed/ 
removable 5Y4-in. Winchesters have 
also been announced, and it is 
rumored that industry pioneer 
Seagate Technology will announce a 
removable-only disk-cartridge de
vice with thin-film read/write heads 
later this year. 

put forth for the Alpha 10 is a 
concept that essentially converts a 
diskette into a piece of rigid media. 
As the cartridge is inserted into the 
drive, it is slipped over a fixed plate 
lying in a plane parallel to that of 
the diskette in the cartridge, and 
through which the heads read and 
write data. The plate does not come 
in contact with the diskette. 
Rather, it serves to stabilize the 
media when it has been brought up 
to rotational speed-1500 rpm, or 
roughly five times faster than that 
of a floppy-disk drive. 

Once the diskette attains rota
tional speed, a pressure differential 
is created on one side that flattens 
the media out. This, in turn, 
permits Iomega to fly the heads off 
the disk surface, eliminating media 
wear and simplifying head design, 
say company sources. 

Flying the heads in conjunction 
with a track-following servo system 
and a rotary actuator based on a 
printed-circuit motor also pushes 
track and bit densities in the new 
device. Compared to the 96-tpi 
maximum typical of higher capacity 
floppy-disk drives, the Alpha 10 

operates at 300 tpi. Compared to 
the 6800 - bpi density of Shugart 
Associates' IM-byte 8-in. floppy
disk drive, the Alpha 10 operates at 

18,000 flux reversals per in. (24,000 
bpi using a run-length limited
encoding scheme) in a package 
approximately the same size as the 
lower capacity device. 

This performance level has im
pressed many industry observers. 
But it has also led to some 
expressions of caution concerning 
!omega's decision to introduce a 
new technology to a market 
that tends to value considerations 
such as tradition, IBM acceptance 
and the ready availability of 
second-sourced hardware and 
media. "The performance specs and 
recording densities of the drive will 
make it attractive to the market," 
says Santa Barbara, Calif., consul
tant Raymond Freeman, Jr. "I 
reserve opinion, however, as to 
whether or not the market will 
accept the unique media involved." 

Newark, Calif., consultant An
drew Roman also counsels caution: 
"The Alpha 10 is a great concept if 
Iomega can make the media work. 
Running a flexible disk at 300 tpi 
and 18,000 fcpi hasn't been done 
before, and getting long-term 
repeatability could be a problem." 

Evaluation versions of the lOM
byte Alpha 10 start shipping by the 
third quarter of this year, with 
production units set to go by the 
second quarter of 1982. Price in 
500-lot quantities is set at $2300 and 
includes an integrated controller 
that can operate as many as four 
drives. -John Trifari 

One start-up vendor feels, howev
er, that high-capacity disk-cart
ridge drives can be built without 
resorting to the rigid media 
associated with Winchester hard
ware, and has announced a lOM
byte device using a single Mylar
based 8-in. diskette. Called the 
Alpha 10, the new drive is the first 
offering from Ogden, Utah-based 
Iomega Corp. and according to 
company sources, it combines the 
best of two worlds. On the one 
hand, it offers the removability of a 
disk-cartridge drive without the 
need to seal the cartridge when it is 
not in use or maintain a clean 
environment after the cartridge is 
inserted into the drive. On the other 
hand, the drive offers storage 
capacities and performance specifi
cations comparable to those found in 
many Winchesters on the market. 

Voice synthesis moves 

Key to the performance claims 
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to terminals via controller 
The idea of a machine performing 

actions typically performed by a 
human terminal operator has been 
put into practice in an innovative 
way by Digital Pathways, Inc. The 
Mountain View, Calif., company has 
combined a µp and synthesized 

voice output into an intelligent 
serial line controller that can 
perform as many as 16 functions 
normally handled by a human. 

Called the SLC-11, the device 
requires no changes to system 
software and connects a terminal 
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At Digital, we think a computer 
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12-MONTH 
WARRANTY 

SuperChipM quali~ We 
Our SuperChip Multibus™ board 

level products are so reliable, we offer a 
full 12-month warranty. 

Our entire SuperChip line carries a war
ranty 4 times that of the industry standard. 
We provide one of the longest warranties be
cause we supply the most reliable products. 

Five-phase testing that warrants 
reliability. Our SuperChips have testability 
designed in from the start by incorporating 
valuable test points and logic to be used 
during the five-phase test program. This re
sults in maximum reliability and an ultimate 
cost savings to you. 

Every SuperChip board undergoes our 
five-phase test program. 

This thorough testing includes: 
Opens/shorts testing, of both bare and 

stuffed boards, using a bed of nails to pro
vide for trace and configuration integrity and 
check for interlayer shorts. 

Automatic test equipment produces a 
simulated testing environment for automatic 
fault detection down to the component level. 
Then an eight-hour dynamic burn-in at 55°C 
on the burn-in board emulator must be run 
error free. This environmental testing is a key 
to board reliability. 

The in-circuit automatic test equipment 
is the trouble-shooting tool for the previous 
burn-in. lrs also used to verify shipping con
figuration for functionability. The process is 

then finished with a final configuration test, 
providing a last pre-ship reliability check-out. 
Boards that make up a system receive an 
extra 8-hour error free ambient run. 

By applying our high-criteria test stan
dards we can back our boards with the 
confidence of the industry's longest warranty. 

SuperChips-the broad line family 
with years of experience. With over l 00 
SuperChip products already available, we've 
got board level solutions for maximum 
design flexibility. 

For example, everyone has boards that 
compute and remember. There's no trick to 
that. However, we also have boards that 
translate (BLC-8488 Intelligent GPIB Control-

SuperChip is a trademark of National Serrnconduclor Corporation Mull1bus 1s o trademark of Intel Corporollon 



• guarantee it. 
ler), talk (BLX-281 Speech Synthesis) and 
measure (BLC-8715 & BLC-8737 Analog 
1/0). The fact is, no one even comes close to 
us in board level versatility. Or our 12-month 
warranteed reliability. 

For more BLC and BLX SuperChip infor
mation, just clip and mail the attached 
coupon. 

SuperChips. Because man cannot live 
by chips alone. 

~National 
~ Semiconductor 

The Practical Wizards 
of Silicon Valley 
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F':ease send me more information on your line of board level solutions: 

I D Boards that talk BLX-281 
D Boards that measure 

BLC-8715 & BLC-8737 

National Semiconductor Corporation 
2900 Semiconductor Drive 
Mail Stop 16250 
Santa Clara, CA 95051 

I 
D Boards that translate BLC-8488 
D Entire BLC and BLX Product Line 

NAME:~--------------------

, 
I 
I 
I 
I 

1 TITLE ___ _ ___ _ _ PHONE _______ _ 

COMPANY __________________ ~ 

I 
ADDRESS 

CITY ______ ___ _ STATE ZIP ___ _ 
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Illini-Miera Warld 

The SLC-11 voice-synthesis device connects between any computer and terminal without 
the need to change the host's operating system, and has a 300-word vocabulary. 

and CPU to monitor incoming 
messages, says company president 
Mel Schwartz. When a message is 
received, the SLC-11 performs a 
specific action, such as dialing a 
certain telephone number and 
leaving a message, or making an 
announcement over a public-address 
system. 

Schwartz says the SLC-11 is the 
first application of speech synthesis 
at the terminal level. "Our intention 
was to build a device smart enough 
to recognize questions from a 
computer and answer the way an 
operator would," he says. It was an 
effort to remove the operator from 
"a situation of just sitting, listening 
and watching," he adds. 

The SLC-11 uses a 6502 µp. A basic 
system has 16K bytes of RAM, 
expandable to BOK bytes. A total of 
4K bytes of CMOS battery-backed 
RAM stores as many as 16 messages. 
Speech is synthesized by a Texas 
Instruments Inc. LPC chip set. 

The system has a 300-word 
vocabulary and is capable of as much 
as 300 sec. of speech. It spells words 
that it cannot say, Schwartz says. 

Custom vocabularies must be 
prepared through Tl's speech
development facilities, a process 

94 

that takes about one month , and 
costs nearly $30,000 for 300 sec., 
Schwartz says. Digital Pathways is 
working on an agreement to license 
the TI speech software. This 
arrangement might reduce the 
development time, but Schwartz 
says he is not certain that the 
$30,ooo price would be cut, as well. 

Digital Pathways will begin 

shipping units in June. A standard 
SLC-11 with 16K bytes of RAM sells 
for $1975. Later versions, Schwartz 
says , will be shipped with a 
Microsoft BASIC compiler that will 
permit OEMS to tailor the actions, 
though not speech, to their mar
kets. The SLC-11 connects to CPU and 
terminal via an RS232C or a 20-mA 
loop interface. - Larry Lettieri 

Philips Information Systems, Inc., Dallas, recently added a new member to its 
MICOM word-processor family-the MICOM 2002. The 2002 can be exxpanded from 
one work station and printer to four work stations and two printers. Standard storage 
capacity can be increased from 254 pages to more than 12,000 pages using hard 
disks. A base system mcluding printer, work station and controller is priced at 
$13,900. The 2002 is compatible with the earlier 2000 and 2001 systems. 
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accommodate2 
by Liebert 

Even small computer operations rely on a 
controlled environment made up of precise 
temperature, humidity, air flow and cleanliness 
factors - but, many face serious space 
limitations - Here's the answer! 

Accommodate 2 provides the high level of precise 
environmental control usually found in larger 
systems -yet its compact design saves valuable floor 
space two ways. 

First...lt takes up less than five square ft. of space 
and can be located anywhere in your room. 

Locate in corner, 
mid-room, 

or. against wall. 

Accommodate2 is a 2 ton system available in 208v /230v and 277v ... 1Ph. 
• 36"w x 19"d x 91"h • four types of heat rejection: air, water, glycol 
and chilled water. 

CIRCLE NO. 53 ON INQUIRY CARD 

Second, 
... there's a built-in, space-saving "bookcase" for 
storing technical manuals, tapes, etc. 

Send for a free brochure - or call 614-888-0246. 
Accommodate2 can give you the environment 
you need ... in the space you have! 

~Liebert r--------------· Liebert Corporation, 1050 Dearborn Drive, P.O. Box 29186, Columbus, I Ohio 43229 PHONE 614-888-0246 TELEX 246-655 Liebert WOGN 

I Gentlemen, 
Please send further information on Accommodate2. 

I 
I 
I 
I 
I 
I 

Title: ---------------------

Company:-------------------

Address: 

City: _______ State ______ _ Zip __ _ 

0 Have salesman call. 
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Pullll1her•1 Le11er 

Just two months ago, I reported to you in this column that we had hired 
three new editors since February (MMS, April, p. 83). Since then, another 
three editors have joined our ranks, and we're looking for more. Why do 
we risk boring you with this steady stream of information about people 
who work on the editorial staff of Mini-Micro Systems? It's because we're 
committed to editorial leadership among computer publications, and we 
think our editorial staffing demonstrates that commitment. 

So bear with me again so that I may introduce the new editors in our 
Boston headquarters. 

Associate editor Eric Lundquist will be reporting on industry develop
ments and trends for the magazine's Mini-Micro World section. Eric comes 
to us from Electronic News , where for the past two years he served as a 
regional correspondent covering New England's computer and electronics 
firms. Before his experience with Electronic News, Eric was a reporter 
for a daily newspaper and a correspondent for United Press International. 
He has a master's degree in journalism from Boston University and a 
bachelor's degree in history from the University of Massachusetts. 

Associate editor Dwight Davis comes to us from Computer Times, 
where he was a senior editor covering the New England region. He will 
also be reporting on the minicomputer and µc industry in Mini-Micro 
World. Dwight previously served on the staff of Minicomputer News for 
three years, including one year as managing editor. His editing experience 
includes a year-long position as the editor at Harvard University's 
Museum of Comparative Zoology, plus assignments as a free-lance book 
manuscript editor for John Wiley & Sons, Inc. Dwight has a B.A. in biology 
from Macalester College and an M.S. in science journalism from Boston 
University. 

Assistant editor Mary Anne Weeks will be working on the magazine's 
copy desk, assisting chief copy editor Frances Granville, and will be 
writing and editing the magazine's new products section. Mary Anne's 
background includes teaching seminars on computer use, developing 
emergency backup systems and writing technical manuals at Children's 
Hospital Medical Center, Boston, where she was information-systems 
coordinator. She holds a B.A. degree in English and government from 
Emmanuel College and an M.S. w. degree from Boston University. 

Their initial efforts are embodied in this issue, and you'll be hearing from 
them frequently in the future. 

S. Henry Sacks 
Vice president/Publisher 
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THE MOST INCREDIBLE 
LITILE WOl\KEI\ 

NEXT TO YOUI\ SECl\ETAl\Y 
CAN SIT l\IGHT 

NEXT TO YOUI\ SECl\ETAl\Y. 

The Zenith Z89 sub-compact: a dual Z80 
microcomputer. a video terminal. and a 
floppy-disk drive . .. all In a single, desktop 
stand-alone. 

The Z89: a subcompact microcomputer that 
needs about as much space on a desk as a portable 
TV set. 

And needs about as much technical training to 
operate. Because the Z89 uses the industry
standard CP/M TM operating system, it accepts a 
vast variety of existing software. Most microcom
puter programmers already know it, and anyone 
trained on larger systems adapts to CP /M• in a 
flash. The Z89 also uses standard, currently availa
ble software on both 511..'' and 8" floppy disks, yet 
is capable of more sophisticated operation using 
extended languages such as Microsoft BASIC, 
COBOL, FORTRAN, and PASCAL. 

The keyboard follows the standard typewriter 
format, with every touch of a key confirmed by an 
audible click. Numbers are duplicated in calculator 
format, with up to 18 decimal-place accuracy. And 
the large-capacity non-glare video display is easy 
on the eyes. 

The Z89 is a sub-compact desktop unit with a 
memory of up to 64K bytes of RAM-more than 
enough for word processing, accounts payable, 

accounts receivable, inventory control, and many 
other business, scientific, and technical applica
tions ... without a zillion different cords hanging 
out of the back. 

And now, for you tech-spec freaks, some impor
tant jargon regarding standardization and 
flexibility: 

Disk data: Choice ofinterna1 or external storage, or combi
nation; IOOK to 2.5 megabytes. SY•" flexible drives (standard 
10-sector hard-sector media. single-side single-density} for 
lowest media cost 8" disk drives (double-side double-density) for 
greater storage; also standard IBM single-side single-density 
format for exchanging data with other computer systems. 
Available in either 48K or 64K systems. 

Zenith is a boot-loaded RAM system. so it can accommodate the 
latest software on the market. and anything new that's likely to 
come along in the future. Twin serial input/output ports let you 
interface with just about any printer or modem on the market
handy whether you already have them now, or want to add them in 
the future And with five different Zenith models. from a basic 48K 
no-disk-drive, to built-in 5¥." or 8" single or double disc drives, you 
can put together 18different configurations . .. which means you 
can design a system to fit your exact job, rather than force your job 
to fit a system In other words, the Z89's capabilities make the 
microcomputers with the cute names look like toys 

Service? Available just about everywhere. 
The Zenith Z89 ... a highly reliable, highly 

affordable, state-of-the art microcomputer for the 
state of your business-whatever its size. 

For the name of your nearest dealer, give us a call. 

LEADING 
EDGE;M 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 
1-800-~3-6833. 

In Massachusetts, call collect (617) 828-8150. Telex 951-624. 
DEALERS: For immediate delivery from ourlnventory Bank~· and some of the most attractive margins in the industry, call toll-free. 
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Revisiting 
the quality race 

(Sixteen months ago in this column, 
we cautioned that U.S. computer and 
peripheral equipment makers had yet 
to face the full force of competition 
from Japanese vendors /MMS,January, 
1980, p. 11 / . Our view then was that 
product quality would be a pivotal ele
ment in the competition between U.S. 
and Japanese manufacturers. That 
view hasn't changed, and it was recent
ly reinforced by remarks made by 
James S. Campbell, president of Shu
gart Associates, the Sunnyvale, Calif, 
manufacturer of disk drives. The occasion was a meeting of Palo 
Alto purchasing managers. Campbell added that customer service, 
as well as quality, will help U.S. vendors of OEM hardware compete 
effectively with Japanese suppliers. We think his comments deserve 
wider exposure, and have excerpted from them here. -L. J. Curran) 

The leading question today is whether u.s.-made products will be 
of sufficient quality to allow our customers to continue buying from 
U.S. manufacturers. The answer depends entirely on how well 
we-the vendors-design and build reliability into our products, and 
service into the whole product package. 

The issue at stake here is simply: Will a product peform to its 
specification levels when the customer opens the box at his receiving 
inspection? In the case of floppy-disk drives, for example, there 
should be a 95 percent "plug-and-play" rate. 

U.S. vendors are in a position to do more than the Japanese have 
typically done-deliver a high-quality piece of merchandise. We have 
the common language, the corporate infrastructures and the market 
understanding to provide much better overall service as well. 

We can take a lesson from what the semiconductor manufacturers 
did when they first introduced µps. They were forced to make a 
tremendous amount of applications-support material available be
cause very few people at the time knew how to use these powerful 
new devices. 

Making it easier for customers to do business with us is essential 
no matter what the short-term costs. The resulting quality and 
service improvements will be seen in increased long-term profitabili
ty for both ourselves and our customers. After all, you only make a 
real profit on a product that's shipped only once. And that product's 
good quality is the key to repeat sales for the OEM vendor. 
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8-inch Winchester Multi-User Systems. Now In Volume- $8,500. 

Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos. and 
at a price you expect from Altos. 
too-just $8.500. 

Pick from two fully integrated 
systems. each packaged in our new 
compact. stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage. you can select from 

System 
Software 

SYSTEMS PICTURED: 
ACSS000-10 (10Mb HD+ 1 floppy) $ 8,SOO 
ACSS000-10/MTU (10Mb HD+ DEi Magl'ape) $10.990 

either 8-inch. single or double-sided 
floppy drives (ACS8000-10 and -100) 
or a lf.i-inch magnetic tape drive 
(ACS8000-10/MTU). And for powerful 
performance. all of these Z80Atbased 
systems come complete with 208K 
of RAM and 6 programmable serial 
ports. ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 
systems with a broad software 
selection including the three industry 
standard operating systems-CP/M, 
multi-user MP/M** and OASISt. 
These operating systems support 
seven high level programming 
languages: BASIC. FORTRAN. COBOL. 
PASCAL. APL. PL/1 and C. Also 
available are comprehensive 
communications packages: ASYNC
Altos-to-Altos. BISYNC-Altos-to
mainframe and full networking with 
CP/ NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel-standard with every 
system. 

The ACS8000-10 Winchester 
systems join our growing family of 
field-proven products. In just three 
years. more than 8,000 systems 
have been shipped to an OEM 
customer-base. 

Get to market fast. Harvest 
your 8-inch Winchester system direct 
from the heart of Silicon Valley. Call 
or write today for specific product 
information and OEM pricing. Altos 
Computer Systems. 2360 Bering 
Drive. San Jose. CA 95131. (408) 
946-6700. Tulex 171562 ALTOS SNJ. 
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Packed with 
Fresh Ideas 

(ALLO)) 
COMPUTER SYSTEMS 

·zaoA 1s a registered trademark of Z1log. Inc. 
• •cP / M and MP! M are registered trademarks of Digital Research. Inc. 
toA.515 is a registered trademark of Phase One Systems. Inc. 
idatapro is a reg1sterai trademark of Datapro Research Corp. 
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This is the 3M Brand HCD-75 High Capacity Data 
Cartridge Drive. And the reason it's as intelligent as a computer 
is because it thinks like one. 

You see, unlike other back-up systems, the HCD-75 is 
interfaced directly with the primary system by means of 
sophi~ticated, microprocessor electronics. When the host 
computer has data to feed, the HCD-75 starts automatically. 
When the host computer stops, it does too. And since the 
HCD-75 also positions to any location, it not only saves tape 
cost but retrieval time as well. 

Of course the use of 
microprocessors allows the HCD-75 
to perform a number of other 
time-saving functions, too. Like 
block replacement, so you can easily 
correct errors or change files which 
pertain to updating. And fast random 
access which makes it useful both 
as an 1-0 device or as a storage unit 
for low-usage files. All of which 
relieves the host computer from 
difficult timing and formatting problems. 

What's more, the HCD-75 
features state-of-the-art error detection 
and correction capabilities. Even when 

the system is off-line, self-test diagnostic routines monitor 
its performance. And, combined with each of its high
capacity cartridges, the HCD-75 provides a full 67 
megabytes of formatted user information (144 mbytes 
unformatted). So costly operator interventions are sharply 
reduced. 

If you're looking for a reliable, cost-effective solution to 
the problem of disk back-up, the 3M Brand HCD-75 High 

Capacity Data Cartridge Drive is the system 
you should be thinking about. 

Not only has a lot of thinking gone 
into it. But a lot of thinking comes out 

of it, too. 
For more information, check 

the listing on the next page for the 
representative nearest you. Or write: 
Data Recording Products 
Division/3M, Bldg. 223-5N 3M 
Center, St. Paul, MN 55144. 

The Back-up System 
That's Suddenly Way Out Front. 

CIRCLE NO. 57 ON INQUIRY CARD 
102 MINI-MICRO SYSTEMS/July 1981 



3M Data 
Cartridge Drive 
Representatives 
WEST 
Hefte Industries, Inc. 
Los Gatos, CA 
408/264-8319 
CTI Data Systems, Inc. 
Long Beach, CA 
213/426-7375 
P.A.R. Associates 
Denver, CO 
303/371-4140 

MIDWEST 
OASIS Sales Corporation 
Elk Grove Village, IL 
312/640-1850 
Carter, Mccormic & Pierce, Inc. 
Farmington, Ml 
313/477-7700 
Cahill, Schmitz & Cahill, Inc. 
St. Paul, MN 
612/646-7212 
The Cunningham Co. 
Houston, TX 
713/461-4197 

EAST 
J.J. Wild of New England, Inc. 
Needham, MA 
617 /444-2366 
Wild & Rutkowski, Inc. 
Jericho, Long Island, NY 
516/935-6600 
COL-INS-CO., Inc. 
Orlando, FL 
305/423-7615 
Technical Sales Associates 
Gaithersburg, MD 
301 /258-9790 

CANADA 
3M Canada, Inc. 
PO. Box5757 
London, Ontario, N6A-4T1 

3M Hears You ... 

3M 

SELLING GRAPHICS 

To the editor: 

I would like to comment on 
"Selling computer graphics in retail 
stores" (MMS, April, p. 23). In their 
discussions of readily accessible 
computer graphics services, Phil 
Cooper of Computer Pictures and 
Alex Ferdinand of Genigraphics 
failed to note the growing number 
of firms involved in retail computer 
graphics services. 

In his paper on computer graph
ics service bureaus at the 1980 

Harvard Laboratory for Computer 
Graphics Summer Conference, con
ference director Eric Teicholz 
described no fewer than 57 operat
ing color-graphics service bureaus. 
They include, among others, AUI 

Datagraphics (Washington, D.C.), 
!conics (Cupertino, Calif.), Compu
serve (Ann Arbor, Mich.) and 
Design and Systems Research, Inc. 
(Cambridge, Mass.). All of those 
mentioned provide from simple 
plotting service to advanced data 
analysis and design. 

The computer-graphics service 
industry is seeing a tremendous 
growth phase with the advent of 
service firms dedicated to graphic
design quality graphics backed by 
integrated data sources and applica
tions personnel. 

Daniel S. Raker 
President 
Design & Systems Research, Inc. 
Cambridge, Mass. 

PERSONAL PREFERENCE 

To the editor: 

Yours is an excellent publication, 
but we feel obliged to forward the 
following constructive criticism of 
Mr. Cherry's article "Evaluating 
word-processing software," (MMS, 

April, p. 123). 

The article's bias toward Word
Star is understandable but unfortu
nate. WordStar is the most popular 

Lalla rs 

package in the home market, but 
this doesn't mean that it is the best, 
the most efficient or the one that 
allows the most productivity. Its 
popularity stems from the fact that 
the home market is composed of 
consumers with no previous experi
ence with computers. As a result, 
they simply don't know what to ask 
for or expect. 

Our own research since switching 
from large systems to the µc (home) 
market indicates that the personal 
computer can provide a very 
attractive and serious alternative to 
traditional system solutions involv
ing smart terminals, . distributed 
processing, networking and office 
automation. And there are some 
configurations that provide many 
times the level of performance 
improvement available from the 
NBI/Micom/Wang systems. 

But the evaluation of word
processing packages must not 
proceed according to the home
computer evaluation technique used 
by Mr. Cherry. Instead, a profes
sional cost/benefit analysis based 
upon final human effectiveness will 
tell a given client which WP package 
is best for him. 

The methods involved in such an 
analysis involve the learning curve, 
the speed of text entry and 
modification, the versatility of print 
formatting for many weighted 
functions, etc. The job description 
of the user must be considered
both what he is doing and what he 
could be doing. 

Our experience has shown that, in 
a typical installation, a good WP 

package may increase user produc-

CORRECTION 
In the article "The double-sided 

floppy is reborn" (May, p. 159), MMS 
published a photograph of the SA41 o, 
Shugart's single-sided minifloppy-disk 
drive. The photo should have shown 
the SASSO, an a-in. double-sided 
drive. 
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Is your system 

constipated? 
For quick relief, try our Formula 80 

(8 Milliseconds access time) 

The A lpha Data Model 80 discs are used by our 
customers to relieve system slow down due to 
the swapping of softwarein and out of main 
memory by their CPU. The Model 80 comes in 1 
2, 4, & 8 megabyte models that can be daisy 
chained up to eight units per chain . 

For further information, call or write : 

alpha data 
20750 MARILLA STREET, CHATSWORTH, CALIFORNIA 9131 1 

(213) 882-6500 

CIRCLE NO. 58 ON INQUIRY CARD 

No lights , buzzers or numbers 
have ever replaced the human voice. 

Telesensory Sys terns makes speech 
simple by offering a choice of three 

voice response boards. Simple to 
interface, simple to use. 

Consider speech for automated 
test equipment, process control, 

instrumentation, elevators and business 
machines. Speech modules are available 

from Telesensory for as little as $125 
in single quantities. 

• SPEECH 1000- Natural sounding, life-like speech with linear 
predictive coding. 

• Series Ill- Low-cost versatility \\~th waveform encoding (invented 
by Forrest Mozer) . 

• Series II - Most economical synthesizer board with vocabulary. 
Whether you 're prototyping or in production , turn to Telesensory 

for board level. products supported by our own low-cost vocabulary 
generation semces. Call (415) 856-0225 for a speech demonstration. 

1elesensorySpeechSystems 
3408 HiUview Avenue, P.O. Box 10099, Palo Alto, CA 9~304, (415) 856-TALK 

CIRCLE NO. 143 ON INQUIRY CARD 
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tivity (for example, a secretary's 
output) by 140 percent. CP/ M 

systems like WordStar are heavily 
screen-dependent and produce 
much less of an increase (typically 
40 percent, maximum). By coinci
dence, the most effective WP 

packages (in the 90 to 180 percent 
improvement range) are written for 
the Apple and other direct-screen
display machines. Not being limited 
by a serial terminal and the 
screen-dependence it encourages, 
these packages (like Apple Pie by 
Programma) are able to develop the 
user's throughput to a level not 
possible by traditional typewriter 
philosophies (like WordStar). 

Mr. Cherry's article was a 
welcome aid to your readers. It was 
unfortunate that he chose to 
describe the field in terms of 
screen-dependent packages like 
WordStar that owe too much to the 
traditional, mainframe approach to 
word processing. His article would 
be better aimed at the hobby 
market than the business arena. 
Real WP productivity does not lie 
with the Radio Shacks running CP/M 

and WordStar. It lies with the 
nontraditional µcs using direct
screen display (instead of a serial 
terminal), immediate editing (in
stead of Word Star's slow scrolling to 
the next occurrence) and the 
character-stream mentality that the 
hobbyist simply has never encoun
tered. 

R.A. Baumann 
Senior Consultant 
Sam Spade Computer Consul

tants 
McLean, Va. 

REVIEW CORRECTIONS 

To the editor: 

We were happy to see Harvey 
Weiss's review of our data-base 
management system, MDBS ("Down
scaling DBMS to the microworld," 
April, p. 187). However, we would 
like to correct a few statements that 
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Dataram Corporation introduces 
anot her first for users of Perkin-Elmer 
minicomputers - the 512KB DR-320S 
semiconductor ADD-IN, the first 3200 
Series-compatible semiconductor 
ADD- I to be offered by an 
independent memory manufacturer. 

The DR-320S continues the Dataram 
tradition of providing Perkin-Elmer 
compatible products at the industry's 
lowest cost / bit. Products that are not 
only compatible, but which offer 
additional features. 

For example, the 512KB DR-320S, 
which occupies only one slot, offers 
twice the memory capacity of the 
comparable 256KB Storage Module 
(Model 35-694) available from 
Perkin-Elmer. The DR-320S operates 
in conjunction with the Perkin-Elmer 

Memory Interface Board contained in 
the host 3200 Series minicomputer. 

The DR-320S is internally configured 
as a I 28K x 39 bit (32 data + 7 ECC) 
memory to provide the 512KB 
capacity. A 256KB version of the 
DR-320S is also available. The 
DR-320S employs 16K RAMs having 
a 150 nsec access time to meet the 
speed requirements of the 3200 Series 
minicomputer. Tri-state receivers and 
drivers are used to transfer data 
between the DR-320S and the memory 
interface board. 

In add ition to 3200 series memory 
products, Dataram also offers core 
memory modules for older 
Perkin-Elmer / Interdata machines as 
well as BULK MEMORY Disk 
Emulation Systems for the full family 
of Perkin-Elmer minicomputers. 

Canada: Ahearn & Soper Ltd ., 416-245-4848 •Finland: Systek OY, (80) 73 72 33 •France: YREL, (01) 956 81 42 • 
Hungary/ Poland/ Rumanla: Unitronex Corporation , WARSAW 39 6218 • Italy: ESE s.r.I. , 02/607 3626 •Netherlands: 

Technitron b.v., (020) 45 87 55 •Sweden: M. Stenhardt AB , (08) 739 00 50 •Switzerland: ADCOMP AG, 01 / 730 48 48 • 
United Kingdom: Sintrom Elinor Ltd ., (0734) 85464 •West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 • 

Yugoslavia: lnst1tut "Jozef Stefan". 263-261 • Australia/New Zealand: Anderson D191tal Equipment, (03) 543-2077 • 
India: lnfosystems Private Lim ited , 79281 • Israel: Minix Computers & Systems Ltd ., 03-298783 • 

Japan: Matsushita Electric Trading Co , Ltd . 06 (282) 5111 
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• Memory capacity up to 
twice the comparable P-E 
storage module 

• Substantial price savings 

• Compatible with 
Perkin-Elmer 3220 and 
3240 

• 256KB and 512KB 
configurations 

• LED indicators to aid 
troubleshooting 

• Test points available 

• Switch-selectable address 
selection 

• Address up to 4.0MB 

-------------------------, 
I'd like to learn more about Perkin-Elmer 
compatible memory: 

0 3200 Series 0 Disk Emulation 0 Other 

O Please send information. 

O Please have a salesman contact me. 

Title _____ _,.hone ____ _ 

Company __________ _ 

Address ------------

City ____________ _ 

State ip ------
L - - - - - - - - - - - - - - - - - - - - - - - -J 

139~-~· 
Princeton Road 

Cranbury. New Jersey 08512 
Tel : 609-799-0071 TWX: 510-685-2542 



MTI stocb 'em all 
for faster delivery. 
All lease prices include service (within 50 miles 
of service center) . Other lease plans available. 

No hidden charges. Prices include delivery. 
Ask about our" OED" discounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VTl 00 DECscope .......... .... .. ... ... ... ..... s 
VTl 32 D ECscope ........... ... ................. . 
ADM-3A (dumb terminal) .............. .. . . 
ADM·3A+ (dumb terminal) ............. .. . 
AOM-5 !dumb terminal) .... .. .. ...... ..... . . 
ADM-31 12 page buffer) .. . 
ADM-42 (8 page buffer avail.) ... ....... . . 
1410 (Hazeltine dumb terminal) 
1420 (dumb terminal) .......... .. 
1421 (Consul 580 & ADM-3A comp.) 
1500 (dumb terminal) .. ... ....... .... .. ..... . 
1510 (buffered) .. .... .... ......... ............. . 
1520 (buffered printer port) ......... .... . 
1552 IVT52 compatible) ....... ... . 

GRAPHICS TERMINALS 

MTI 12 mo. 
Price Lease 

1595 92 
1995 105 
795 55 
875 60 
945 65 

1185 75 
2035 120 
825 57 
895 63 
850 63 

1045 70 
1145 75 
1395 92 
1250 88 

VTl 00 with graphics pkg. ................. 3160 
ADM-3A with graphics pkg 1995 
ADM-3A+ with graphics pkg. .. 2075 

300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV ....... ...... .... ... 995 63 
LA34-AA DECwriter IV ..... ..... .. ...... .. 1095 65 
LA36 DECwriter II ............................ 1295 65 
Teletype 4310 .. .. .. ..... ...... 1095 65 
Teletype 4320 ......... ...... 1195 70 
Diablo 630 RO .......... .................... .... 2295 129 
Diablo 1640 KSR .. .... ..... ................... 2775 160 
Diablo 1650 KSR ......................... .. ... 2835 165 
Tl 743 (portable) ............. .......... ...... 1190 85 
Tl 745 (port/built-in coupler!. ....... .. .. 1485 89 
Tl 763 (port/bubble memory) ..... ... ... 2545 145 
Tl 765 (port /bubble /b.i. coupler) ...... 2595 145 

600 BAUD TELEPRINTERS 
Tl 825 RO impact ......... .. .......... .. .. .. .. 1450 114 
Tl 825 KSR impact ................... ... ..... 1570 97 
Tl 825 RO Pkg... .......................... ... .. 1625 124 
Tl 825 KSR Pkg .......... ......... ....... ...... 1795 110 

1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) ................... 2295 135 
LA 120-AA DECwriter Ill (forms pkg.) 2095 135 
LA 180 DECprinter I. .. .... ...... ..... .. .... . 2295 120 
Tl 783 (portable)... ..... ... ...... .... .... ... .. 1645 100 
Tl 785 (port/built-in coupler) .... ... ...... 2270 128 
Tl 787 (port/ internal modem) ........... 2595 143 
Tl 810 RO impact ... ........................... 1760 105 
Tl810ROPkg .. ...... .. .... ... .... ..... ....... .. 1950 110 
Tl 820 KSR impact ... .. ... ................ .... 2025 100 
Tl 820 RO .......................................... 1850 95 
Tl 820 KSR Pkg. .. ....... ........... ............ 2195 105 
Tl 820 RO Pkg . .. ...... .. .... ..... ...... ........ 2025 100 

2400 BAUD 
Dataproducts M200 12400 baud) ........ 2595 180 

DATAPRODUCTS LINE PRINTERS 
BJOO (300 LPM band) .. .... ..... .... ...... ... 5535 407 
8600 (600 LPM band) ... .. .. ... ... .... ....... 6861 493 
2230 (300 LPM drum) ..... .. ............ .... . 7723 
2260 (600 LPM drum) ........................ 9614 
2290 (900 LPM drum) .... .................... 12655 • 

ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.) .. ........... . 
A/J 247 (300 baud orig.I .. .. ...... .... .... .. 
A/ J AD342 (300 baud orig.fans.) .... .. . . 
A/J 1234 (Vadic compatible) ..... .... .... . 
A/J 1245 1300/1200 Bell comp.) ....... . 

MODEMS 

242 13 
315 17 
395 20 
895 50 
695 60 

GDC 103A3 1300 baud Belli .... ..... .. ... 395 25 
GDC 2025/T 11200 baud Bell) ........... 565 41 
GDC 212-A 1300/1200 baud Bell) ..... 850 45 
A/J 1256 (Vadic compatible) .......... .. 825 45 
A/J 1257 (triple modem w/phone) .. ... 975 50 

CASSETTE STORAGE SYSTEMS 
Techtrah 816 (store/forward) .... ..... ... 1050 70 
Techtran 817 (store/for/speed up) ... .. 1295 80 
Techtran 818 (editing) ... .... ... ............. 1795 105 
Techtran 822 (dual) .......... ... ..... .... .. ... 2295 140 
MFE 5000 (editing) ..... .. .. ........ ...... .... 1495 100 

FLOPPY DISK SYSTEMS 
Tech tr an 950 (store/forward) ............ 1395 100 
Techtran 951 (editing) ... .. ......... .. ....... 1995 125 

• Plea1e cell for quote 

GD 
Diatributora, New York, New Jeraey and Ohio. 

New York: 
516/482-3500,212/895-71T1,S18/449-5959 

Outside N. Y.S~ 800/645-8016 
New Jeney: 2011227-5552 

\. Ohlo:216/464-6688 
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may cause confusion among some of 
your readers. 

On p. 189, Mr. Weiss lists host 
languages with which MDBS inter
faces are available. The added 
statement that MDBS supports 
" ... any other languages that invoke 
the 'call' concept" is not correct. 
Typically, MDBS can be interfaced 
with such languages either by Micro 
Data Base Systems, Inc., or by a 
second party, but MDBS is not 
callable from such a language until 
after the languages interface has 
been constructed. Also, the list of 
languages with which MDBS has 
been interfaced was correct except 
that some language and company 
names were misspelled. These 
include Sorcim's Pascal M, Applesoft 
BASIC and MT Microsystems' Pascal 
MT+. 

Also on p. 189, Mr. Weiss 
discusses set relationships in which 
record occurrences "own" record 
occurrences of another type. While 
MDBS does support such relation
ships, they are not unique to MDBS. 

What is unique is that MDBS permits 
record occurrences to "own" record 
occurrences of the same type. For 
example, consider a record type 
called "emplyees" and a set relation
ship called "suprvise". Employees 
that supervise other employees can 
be handled by having occurrences of 
"EMPL YEES" own set occurrences 
whose members are other "emply
ees" occurrences. 

On p. 190, Mr. Weiss states that 
our nonprocedural query language 
MDBS.QRS enables a non-pro
grammer to "integrate" any MDBS 

data base on an ad hoc basis. The 
word should be "interrogate." 

Christopher B. Barry 
President 
Micro Data Base Systems, Inc. 
Lafayette, Ind. 

MAGIC MANUAL 

To the editor: 

I took some small satisfaction in 

reading your Electric Pencil com
plaint list in your article on 
word-processing software (MMS, 

April, p. 123). 

I appreciated and agreed with 
most of your comments on the 
difficulty involved in assessing WP 

software without spending a lot of 
time with the software. I disagreed 
with one point regarding the Magic 
Wand and its users manual in which 
you took exception with the Magic 
Wand, "which has its manual 
typeset." Your point was humorous, 
but inaccurate, since the Magic 
Wand manual provides numerous 
examples of letters and documents 
that were produced with its 
software and printed on WP 

equipment. These examples are 
printed copiously throughout the 
manual, in reduced size. 

Also, you did not mention that the 
Magic Wand manual provides what 
appear to be actual photos of 
screen-formatted text with com
mand examples so the user may see 
both the actual screen form and the 
printed form. 

My belief is that having the 
discursive part of the manual 
typeset is a plus for the user. After 
all, it is just easier to read text that 
is typeset than text that is printed 
on a daisy-wheel printer because 
the typesetter has a greater array 
of character-spacing tricks at his 
disposal. It is also more expensive 
to typeset a manual, and . I believe 
the Magic Wand people had their 
manual typeset for the very good 
reason of user comfort. 

One last point: the Wand's 
proportional spacing requires a 
printer that accepts a proportional 
print wheel to operate properly. A 
friend of mine has one and says the 
Wand works fine in the proportional 
mode. I don't know about that since 
my model of Diablo will not accept 
the proportional wheel. 

Mark Davidson 
PKay Corp. 
Costa Mesa, Calif. 
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Data Electronics delivers high density, 
microprocessor-controlled X" 
streaming cartridge tape drives 
for Winchester disk back-up. 
In quantity. On time. Without 
excuses. 

Because our new assembly 
line has raised high technology 
production to the next level: 
high output. 

Now with our 
hard tooling in 
place, up to 10,000 
.reliable 10 and 20 
MByte drives can 
roll out the door 
each month. 
Headed for 

people who demand compat
ible drives that can read and 

write interchangeable 
data at either 30 or 90 
ips. For people who 
want a family of cart
ridge drives that can 
cover multiple back
up applications. 

They're the ones 
who called the 
company that 
invented high 
density stream
ing cartridge 

tape drives. And now 
these people are on line. 

Shouldn't you join them? 

~ -whatit 
took to niake the 

flrst cartrl 
drive streatn. 

e 

No-w"We have-wltat 
ittalcesto 
thetnflo 

•El~ 
DATA ELECTRONICS INC. 

• 

We Invented The High Density Cartridge Tape Drive. 
Data Electronics, Inc., 10150 Sorrento Valley Rd., San Diego, CA 92121 . Call (714) 452-7840/Telex 69-7118 
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A simple algorithm 
We work with the serious systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high quality 
IEEE/696 5-100 mainframes on the market. Choices in
clude three mainframes in rack-mount or table-top pack
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The f factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products ... fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 

Choose from mainframe options ... 

Select from three packaging options: Rack-mount, table
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series II™ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack
age offering, or develop on one version and market 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break
points, trigger scopes, single step, slow step and more. 

• Front Panel less desk top model-a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 

*In Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: "For your integration problem, lntersystems has a solution." t Registered trademark of Zilog, Inc. 



Board level options ... 

lntersystems mainframe packages, 
equipped with Series II boards, are opera
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/ 0 
and memory space, recognizing 16 bit 

1/ 0 addresses and 24 bit memory 
addresses. Just look at 

these individual 
features ; 

• MPU-80 - uses a Z-80, 8 vectored in
terrupt lines and two 4K windows to ad
dress up to 1 Megabyte of RAM without 
bank select. 

• 64KDR- sophisticated refresh circuitry 
allows unlimited DMA and absolutely re
liable operation without wait states. 

#Registered trademark of Digital Research 

• 6 Sl / O - six individually software
controllable serial 1/0 ports with op
tional interrupts. Each can run RS 232 at 
up to 19,200 BAUD, as can our Vl/O 
board. 

• Vl/0 - has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla
ble command lines and 16 levels of vec
tored interrupts. 

• FDC II- can DMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

• MPU-8000 - available with the non
segmented Z-8002 t, which directly ad
dresses 64K, or the segmented Z-8001 t, 
which can directly address 8 Megabytes. 

Extended systems options ... 

Interfacing disk drives is not a trivial mat
ter, so when your objectives and re
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con
figuration we provide ... again, fully as
sembled and tested and covered under 
one warranty. 

Or our complete 
Pascal Development System. 

We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP/ M #, and lntersystems 
Pascal/Z™ compiler and Cache BIOS™. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 

The system is versatile, toq. SET program 
allows you to change many BIOS 
parameters and specify control charac
ters to enable special features such as 
diagnostic output to trace program execu
tion. It can also provide remote 1/0 to 

link your system to almost any 
other computer, 

large or small . 

And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
Pascal /Z, a true native compiler pro
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 

One choice you won't have to make ... 

We don't believe you should ever have to 
sacrifice good technical support to find a 
good pwduct. We'll back you to the hilt 
with services like free technical consulta
tion, board-swapping, diagnostic pack
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 

Your solution should be dear. 

Whether you' re integrating for scientific, 
governmental or commercial applica
tions, lntersystems can provide a Delta for 
your Epsilon. 

Talk to us today. 

Ithaca lntersystems Inc., 
Dept. M 
1650 Hanshaw Road, 
PO. Box 91 
Ithaca, NY 14850 

Phone 
(607) 257-0190 

Oall1t®a~~~~9:.!!~'" 
Micros for bigger ideas. 
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Somewhere in your computer, residing on 
disk or tape, is some valuable information. Information 
that could help you visualize a product design, expose 
a hidden relationship or spot a trend. Versatec can get 
that information out of your computer and into your 
hands. Faster. More dependably. And with greater 
versatility. 

Get information faster. Use our V-80 for fast 
1000 LPM printout. (That's more than three times 
faster than competitively priced 300 LPM impact print
ers.) Use our plotters to draw big, beautiful graphics 
and maps in formats from 11 to 72 inches wide, and do 
it in a fraction of the time required by pen plotters. Use 
our plotting systems to cut processing/plotting time by 
as much as twenty times. 

Get data out more reliably. Versatec electro
static printers and plotters are the most reliable output 
devices you can buy. No impact. No noise. No costly 
maintenance. 

SEE US AT SIGGRAPH 

110 

Versatec makes it easy. With hardware and 
software interfaces for most popular computers and 
display terminals. With remote systems that place 
output with your users. With complete plotting work 
stations that accept standard CalComp tapes. With 
accessories that handle hard copy from display, vector 
to raster conversion, multiple inputs or outputs, etc. 
With a wide choice of media-opaque and translucent 
papers or clear electrographic film. 

More help. Behind the world's most complete 
line of electrostatic printers and plotters is a company 
totally dedicated to users of this technology. Versatec 
has sold more electrostatic output devices than all 
other competitors combined. And we back those 
products with solid support-more service specialists, 
a bigger inventory of spares and more comprehensive 
documentation. 

You can see it faster. For product literature, 
circle our readers' service number. 
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2805 Bowers Avenue 
Santa Clara, California 95051 
Telephone: (408) 988-2800 
TWX: 910-338-0243 

27/35 London Road 
Newbury, Berkshire, England 
Telephone: (0635) 31221 
Telex: 847259 

XEROX• is a trademark of XEROX CORPORATION. 

/ 
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Delta Air Express guarantees to get 
your shipment on the flight specified. 
Your shipment gets into your consignee's hands sooner. Your 
Delta Air Express shipment gets priority boarding on all 
flights to help assure fast delivery. And Delta has interline 
agreements with ten other airlines. 

Few shipments are too large and none are too small. If 
your shipment does not get on the flight specified, rate will be 
adjusted to that of regular air freight. Local pick-up and 
delivery available. 

Delta can ship anywhere in the U.S. or the world, via 
interline connections. Delta Air Express rates compare 
favorably with other air express services. For details, call 
your nearest Delta air cargo representative. 

Other Delta Air Cargo services: 
Delta DASH~ Same day delivery on 
small packages up to 50 pounds. 

112 

Delta 3-D"'Air Freight. 40% off regular 
freight rates on high density shipments. 
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FEATURE lllGll11GllTS 

115 Computer-aided design and computer-aided 
manufacturing (CAD/CAM) systems are interesting 

not only from a business point of view because they increase 
productivity, but also from a technical standpoint. Modern 
CAD/CAM systems combine the latest in graphics-manipulation 
hardware and software, data base management technology, 
state-of-the-art digitizing and plotting techniques and methods 
of simulation-all in one package. Contributing editor Malcolm 
L. Stiefel takes a look at CAD/CAM productivity and surveys 
several turnkey systems in a product profile . . . Also in our 
CAD/CAM report, Charles Simon of Vectron Graphic Systems 
suggests on p. 127 that companies become acquainted with 
CAD/CAM service bureaus, which can provide quick, accurate 
printed circuit board design and artwork . .. Some successful 
applications of CAD/CAM are described in two other articles
one on wire wrapping (p. 135) and the other on wheelchair design 
(p.147). 

157 Before the National Aeronautics and Space 
Administration launched its Space Shuttle, the 

agency discovered it needed better information-handling 
services when 6000 reporters applied to cover the event. NASA's 
answer was to build a system around an existing IBM 360/65, 
adding 18 System 3000 software-based word processors from 
NBI, Inc. Combining an older data-processing computer system 
with updated word-processing parallels a trend that will see 
network architects melding existing office equipment to new 
uses, primarily to serve prudent economics. 

166 In the second part of "A primer on security" (p. 166), 
consultant J. Michael Nye explains that unlike 

analog voice communications-for which methods of protection 
are analog in nature-digital data protection may be 

1 accomplished by encryption. One of the advantages of digitizing 
voice communications is the additional level of protection that 
encryption offers. 

176 The Department of Commerce has estimated that 
there are 20,000 small- and medium-sized U.S. 

firms-many in the high-technology field-that could be selling 
their products abroad, but are not. Attorney Fred M. Greguras 
analyzes the Export Trading Company Act, which the Senate 
recently passed in an attempt to encourage these companies to 
broaden their market horizons. 
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WHEN YOUR 
VAX COMPUTER 

NEEDS MORE 
RAM MEMORY 

FOR 
LESS THAN 
$6000/MB 

WITH NINE 
YEARS PROVEN 

EXPERIENCE 

SELECT 
MONOLITHIC 

SYSTEMS 

BUY DEC 
AND WAIT UPTO 

6MONTHS 

BUY DEC 
ANDPAYUPTO 

TWICE AS MUCH 

111 C'R IONAL SALES OFFICES: 
T~-139 Stafe Road, Princeton, NJ 08540, (609) 921-2240 

Region 7505 Lakeshore Drive, Parker, CO 80134, (303) 841-0888 
A gl9ft 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717 
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MALCOLM L. STIEFEL, Contributing Editor 

Computer-aided design and manufacturing systems increase in power, 
decrease in price and widen in applications 

"We have been saving more than 1000 man-hours 
weekly," says Chuck Johnson. "Our designers now 
complete a job in two weeks that traditionally had 
required six weeks. They are also more confident that 
the numbers and tolerances are right. Speed of getting 
a job done is one important element, but the value of an 
error-free design is an intangible payback difficult to 
measure." 

Johnson, computer graphics supervisor at Garrett 
Turbine Engine Co., Phoenix, is talking about the 
results his company is seeing with its Computervision 
computer-aided manufacturing/computer-aided design 
(CAD/CAM) system. Johnson is not alone. He is one of a 
growing number of CAD/CAM users who praise the 
productivity gains realized. Other users also report 
favorable results: 

• Larry Crainich of Design Standards Corp., 
Bridgeport, Conn., says of his company's Summagra
phics computer-aided drafting system (Fig. 1): "It's like 
a rubber stamp--after you've used it once, you're 
spoiled. I estimate it's three times faster than the 
purely manual process-and much more accurate; plus 
it's reusable." Crainich says that the company's design
ers no longer must do boring, repetitive details, thus 
freeing them to concentrate on the more creative 
aspects of design. 

• Staff engineer John Hanlon of Stearn-Roger, 
Denver, says, "Eighteen people at six Auto-trol 
Technology Corp. graphic-design stations during three 
daily shifts are equal to 90 draftsmen working on the 
boards." 

Vendors cite similar statistics. McDonnell Douglas 
Automation Company (McAuto) reports productivity 
increases of five times or greater and payback periods 
as low as 18 months for users of McAuto's Unigraphics 
CAD/CAM system (Fig. 2). Information Displays Inc. 
claims that "current user data" indicate productivity 
increases for original drawings of about 5: 1, and from 
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10:1 to 30:1 for drawing revisions with its System 150. 

With results like this, it is not surprising that the 
market for turnkey systems is growing exponentially. 

But these systems are interesting not only from a 
business point of view, but also from a technical 
standpoint. A modern CAD/CAM system (see "What's 

A General Electric Corp. engineer creates new control circuits 
using a CAD system at GE's drive systems department in Salem, 
Va . The GE facility uses a wide variety of computer-aided design, 
manufacturing and testing equipment in the production of the 
adjustable speed-drive control systems it builds. 
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As time goes on and functional 
capabilities continue to evolve, users 
are presented with an increasing 
number of alternative methods of 
implementing CAD/CAM operations. 

covered," p. 119), is in some respects, the most elegant 
embodiment of data processing. It combines the latest 
in graphics-manipulation hardware and software, data 
base-management technology, state-of-the-art digi
tizing and plotting techniques and methods of simula
tion-all in one package. As time goes on and functional 
capabilities continue to evolve, users are presented 
with an increasing number of alternative methods of 
implementing CAD/CAM operations. 

The real explosion has occurred in the last three 
years, as technological developments have finally 
caught up with user requirements in processing power, 
storage capacity and software characteristics to make 
CAD/CAM cost-effective. 

Configurations and applications 

A typical turnkey CAD/CAM system (Fig. 3) consists 
of a CPU, disk storage, a work station for user 
interaction, a digitizer for graphic data entry and a 
plotter or other graphic hard-copy device. There are 
variables in CAD/CAM systems, however, particularly in 
application-software characteristics and processing 
power. Prices vary from $20,000 for a stand-alone, 
µp-based, IC design station, to more than $800,000 for a 
16-station system with a super minicomputer, lM byte 
or more of main storage, several hundred megabytes of 
disk storage and a family of digitizing devices. 

Small systems are intriguing because they attempt to 

apply the µp to an unsuitable application-the manipu
lation of pictures. As a result, chosen applications rely 
less on number-crunching power than on the ability to 
move information between a user work station and disk 
storage. 

For example, Avera Corp. points out that its IC 

designer system (Fig. 4) concentrates exclusively on 
the initial design process. Subsequent functions, such 
as design-rule checking, layout verification and pattern 
generation, are delegated to a service bureau or an 

Fig. 2. McAuto's Unigraphics systems range in price from about 
$20,000 to $800,000 and can manage from one to 10 work stations. A 
total of 295 Unigraphics systems have been installed by McAuto 
worldwide to perform such applications as mechanical parts design 
and fabrication, pattern making, plastics-mold production and 
aluminum-extrusion die manufacturing. 

Fig. 1. Users claim 3:1 productivity gains with the Summagraphics Oatagrid Ill computer-aided drafting system. 
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Want high performance raster graphics? 
Sanders Associates' new Graphic 8 offers you up to 256 simulta

neous colors. High resolution. Dynamic operation with double
buffered refresh memory ... 

Plus upward-instruction compatibility with the Sanders stroke 
refresh Graphic 7 and its color and 3D options. 
But there's more. 

Both display systems- Graphic 7 and Graphic 8-bring you built
in test, FORTRAN support. remote or local operation, interfaces to 
most computers, and other important user-oriented features. 

Sanders' stroke refresh Graphic 7 and new raster Graphic 8 
display systems: they put the best of both worlds at your fingertips. 
For more information, write or phone Sanders Associates, Inc., 
Information Products Division, The Graphics People 
Daniel Webster Highway South, SANDERS 
Nashua, NH 03061. 603-885-5280. 

SEE US AT SIGGRAPH BOOTH #551 CIRCLE NO. 67 ON INQUIRY CARD 



The progenitors of modern CAD/CAM 
systems, drafting systems that 
appeared about 10 years ago, enabled 
users to digitize from sketches, create 
plots and edit plotted drawings on 
digitizing tables. 

in-house computer. Avera essentially applies the notion 
of a personal computer to the IC design process-a 
concept that could be cost-effective for many users. 

At the other end of the spectrum are full-scale, 
high-priced systems, exemplified by Computervision's 
Designer Series. The company, recognized as the 
leader in CAD/CAM system sales, has seen its products 
used in a wide range of applications, including mechani
cal design and drafting, manufacturing and numerical 
control, PC design, plant and piping design, cartogra
phy, IC design and structural design and analysis. The 
Computervision offerings (see Table) cover almost the 
entire range of common CAD/CAM applications, with the 
possible exception of architectural design, an area 
addressed by such firms as Applicon, Auto-trol Tech
nology and Calma. 

Appllcon, Inc. Graphics Processing Mechanical engineering and 
System manufacturing, architecture/ 

engineering, PC board 
design, IC and hybrid circuit 

design 

..,,, ... 
Auto-trol "Rlchnology AD/380 Mechanical design and 

Corp. manufacturing, 
architechture/space 

planning, industrial plant 
design (piping, electrical , 

structural) 

--Glt110, -- IC4illllln 

CalHomla Computer IGS-500, IGS-400 Architecture, engineering 
Products, Inc. and construction 

Qlljli,--DLlM ic:,::r~~ .... ~ 
~-......... 

Camsco Command Parts design and 
manufacturing 

~-- .............. 
~==r .............. 
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Fig. 3. The Computervision Designer system, an extremely 
popular turnkey CAD/CAM system, is a multi-module, hardware! 
software package that exemplifies the custom-configuration concept. 
Expandable from single-user, single-application systems to multi
terminal, multi-application systems able to support more than 30 
users. The configuration shown includes a work station consisting of 
color raster or storage tube display, digitizer, keyboard and printer; 
graphics processor; disk storage and magnetic-tape drive. Additional 
110 peripherals, such as pen plotters and photoplotters, as well as a 
broad range of additional or alternative storage devices, are 
available. 

CPU 
11111111, ........ 

Dual processor (DEC As many as four raster scan Digitizing tablet, 
PDP-11 with as much as and DVST, color and digitizing table, tablet 
208K bytes and Applicon monochromatic displays, menu, electronic pen 
Graphics model 32 (32-bit with function keys, thermal 

word) with as much as 192K hard copy, 19- and 21 -in. 
bytes) ; 30M- to BOOM-byte CAT 

disk, as many as four 
magnetic-tape drives ............... •••• 11 M palM .. , ...... ..,..., .... ....Ma 

,...,.. ...... 40/11 
114~,, ....... 

Sperry-Univac vn, 16-bit More than 20. 19- and 25-in. Gantry digitizer 
word, as much as 2M bytes, CAT screens, graphics and 

DEC VAX-11 /780, 32-bit alphanumeric displays at 
word, 1 OM to BOM-bytes disk each station, 240-position 

storage, as many as four menu-function keyboard, 
magnetic-tape drives thumbwheel or joystick 

0.111111~1-..... ..,~,. .. 
•mueh•1--dlllk coka!J1M.- •• ....... .. 
CalComp CC 16140; 16-bit Multiple stations, graphics 
word, 1281< to 512K bytes, and alphanumeric displays, 
20.3M- to SOM-byte disk 15-in. CRT, joystick 
storage, magnetic tape ............. 
~ ..... 
111•112• .... .... 

H-P 2113 E compu1er; disk, H-P 2649, 2649-C 
tape 

~OQP-100 ,....,.~---

==.....::: ...... =-. ............. == ............ ~ 
-drMa.~ unit 
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The success of these firms and their competitors in an 
ever-widening circle of applications testifies to the 
fundamental effectiveness of CAD/CAM systems as 
vehicles for improving designer and manufacturer 
productivity. 

Alternatives to turnkey systems 

When data-processing systems emerged in the 1960s, 
many companies found that they had potential use for 
these newfangled devices, but lacked the capital to 
acquire them. Others had the resources but not the 

Fig. 4. Avera Corp.'s µp-based IC Designer sells for less than 
$25,000. 

Flatbed, drum electrostatic and 
color ink-jet plotter, as large as 57 x 

89in. 

NC tape (via post-processor), 
flatbed and electrostatic plotters 

$300,000 443 

$200,000 445 

Drum, flatbed, beltbed and microfilm $89,000 to $300,000 447 
plotter 

449 
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background in data processing, and wanted options 
that would not require them to make major commit
ments. To serve these groups, service bureaus sprang 
up, most in regional markets, but some on a national 
scale. Billions of dollars are now spent on service 
bureaus. 

The same thing has occurred in the CAD/CAM market. 
Many small architectural and engineering firms, seeing 
the potential boost that CAD/CAM could give their 
productivity but unwilling or unable to buy a turnkey 
system, have turned instead to CAD/CAM service 
bureaus. Control Data Corp., McAuto and Structural 
Dynamics Research Corp. (SDRC) have been important 
factors nationally in this sector for several years. Some 
smaller organizations have entered the field more 
recently, and others soon will. For example, Cad Cam 
Inc., Dayton, Ohio, provides Computervision or Mc
Auto systems and training in a customer's location. 
Similarly, the Cadcom division of ManTech Internation
al is introducing CAD and computer-aided drafting 
services for engineering firms that are "not ready for 
their own in-house CAD systems, but would benefit by 
using CAD techniques." Vectron Graphic Systems Inc., 
Santa Clara, Calif., offers PC board design service by 
which Vectron personnel can execute designs at the 
company's facility, or the customer can use remote 
computing services, with Vectron supplying a µp-based 
digitizing terminal installed in the customer's facility. 
Interactive Design Systems, Inc., Toledo, Ohio, pro
vides similar capabilities in CAD and computer-aided 
drafting. 

A user can alternatively choose to use a software 
package that can run on his in-house system. Some of 
these packages are now being marketed in a unique 
fashion. The CPU vendor touts the software and 
supplies a completely configured hardware package, 
with work stations, digitizers, plotters and an operat
ing system for the processor. The software vendor 
provides and installs the application software, and 
integrates it with the hardware. IBM uses this method 
with Lockheed Corp. 's CAD/CAM package for design and 
manufacturing. Digital Equipment Corp. and Perkin
Elmer use it with the AD-2000 mechanical design and 
drafting package sold by Manufacturing & Consulting 
Services, Inc., Santa Clara, Calif. DEC also sells the 
Sci-Cards program produced by Scientific Calculations, 

WHAT'S COVERED 
The accompanying product table covers turnkey, 

computer-aided design/computer-aided manufact
uring systems for which the vendor supplies inter
active graphics hardware, an operating system and 
appropriate application software that enables a user 
to carry out specific design tasks. The hardware 
complement includes a central processor, disk 
storage, one or more user work stations (each with a 
monochromatic or color-graphic crt terminal) and 
one or more plotters or other graphic hard-copy 
output unit 
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The signal that the market is becoming 
saturated will come when vendor 
literature stresses performance 
characteristics rather than productivity 
gains. 

Inc., Rochester, N.Y., for PC-board design, and MSC/ 
N astran, a finite-element analysis package from Mac
N eal-Schwendler Corp., Pasadena, Calif. 

Applicon has comparable agreements with SDRC 
and University Computing Co. Both software 
vendors sell application programs that run on Applicon 
hardware and accept input fi les that are generated by 
Applicon programs. 

Functional evolution 

The progenitors of modern CAD/CAM systems, draft
ing systems that appeared about 10 years ago, enabled 
users to digitize from sketches, create plots and edit 
plotted drawings on digitizing tables. On some sys
tems, a user could also create a symbol table to place 
symbols anywhere on the drawing. This feature 

1"'8rgl'mph Corp. 

Nlcolel CAD Corp. 

Synercom 'khnology 
Inc. 
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IGDS 

System 52, System 
54, System 81 

lnfodraft 

Architecture, engineering, 
construction, petroleum

industry processing, 
mechanical design 

PC-board and hybrid-circuit 
design 

Drafting, architecture, 
engineering 

facilitated the production of electronic logic diagrams, 
in which the basic elements-the AND gate and OR gate 
symbols---eould be moved around and connected with 
straight lines. Also available in these early systems was 
the ability to annotate drawings with alphanumeric 
information, enabling the creation of wiring and 
component lists as inputs to manufacturing. 

The second major enhancement to functional ability 
was the implementation of design rules. For example, 
software prevents two elements from overlapping on a 
drawing, a feature important not only in preparing 
logic diagrams, but in facility layout, piping design and 
PC-board design (Fig. 5). For example, Vectron Graphic 
Systems, in its PC-board design services, provides 
0.013-in. minimum air gap, 0.025-in. grid centers for 
trace features, 0.200-in. minimum spacing from a 
component to edge of board, and 0.050-in. minimum 
from a trace to edge of board. 

Early parts-design programs operated in batch 
mode, producing paper tapes to drive numerically 
controlled machine tools. Today a manufacturing engi
neer interactively creates the machine-tool path 
through the CAD/CAM work station. Using an Applicon 
system, an engineer can view the tool path in 3D while 

DEC PDP-11/44, 
PDP-11170; 18bits, 7881< 
bytes, SOM to 875M- byte 

disk storage, magnetic-tape 
drive 

DEC LSl/11/2, LSl-11/23, 
Tektronix 16-bit processor, 
Nicolet 32-bit processor; 

1281< to 1.SM bytes, 1 M-byte 
disk storage 

DEC PDP-11/34, 
PDP-11170 

As many as 16, dual raster 
display; 19-in. screens, 

1280 x 1024 pixels, haltl
copy unit, monochromatic 

and color 

36- x 48-in. or 42- x 
60-in. digitizers, 

0.001-in. resolution 

19-ln. DVST screen, 1024 x 36- x 48-in. digitizer, 
780 and 4K x 4K resolution, 0.001-in. resolution 
19-in. color-raster screen, 

780 x 512 resolution joystick 

As many as eight with 
alphanumeric and graphics 
displays, 19-ln. screen, 4K x 

4K addressable points, 
hard-copy unit 

10- x 10-in. tablet; 
36-x 48-in. table, 

0.005-ln. resolution 
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it is being created. The tool path can be readily changed 
before any metal is cut. When the path is verified, a 
University Computing Co. software package is invoked 
on the Applicon hardware to create a program in the 
APT language for control of the machine tool. This is a 
far cry from the days when it was necessary to label 
drawings and manually write part- and tool-path 
descriptions and run programs on a computer, repeat
ing the entire process until a satisfactory NC program 
was produced. 

BNR, Inc., a subsidiary of Bell-Northern Research 
(the Bell Labs of Canada), has a µp-based software 
package that automatically routes interconnections on 
PC boards with 100 ICs in a few minutes. This process 
previously took many hours of expensive mainframe 
computer time. 

Substantial progress has been made in design, but 
relatively little has been made in manufacturing. It has 
been necessary to carry the outputs of the design 
process, such as NC tapes, to a machine tool. That 
situation is beginning to change also. Camsco's Com
mand System provides direct computer interfaces to 
various machine tools, bypassing the c tape. The 
Camsco system can also produce paper tape, magnetic 

Three- or four-pen drum plotter; 22- $160.200 to 
in. wide electrostatic plotter $471,540 

Photoplotters $49,000 to $96, 100 

""' elecllClllllllO~ COM.Ulllla.._ ......... 

Pen plotter, four pens, 52- x 80-in. or 
34- x 60-in. 32-in.-wide drum plotter, 

11- to 72-in.-wide electrostatic 
plotters, 200-dpi resolution 

11- x 17-in. flatbed plotter, 12- to 54-
in. wide four-color drum plotter, 
paper-tape punch for NC tape 

$400,000 

.,. 
$98,200 

451 

453 

455 

457 

101/z-in.-wide, 200-dpi printer plotter 459 

tape or floppy-disk outputs to drive tools that do not 
accommodate direct computer control. 

A logical follow-on to the generation of a bill of 
material from an assembly drawing is the automatic 
scheduling and control of the various machine tools that 

DESIGN IN COLOR 

Distinctive color rendering can add considerable in
formation to CAD applications. The accompanying 
hard-copy photographs, generated by Image 
Resources' Videoprint System, illustrate how the 
PATRAN software developed by PDA Engineering, Santa 
Ana, Calif., uses color to highlight features of complex 
3D representations. PDA Engineering claims that 
PATRAN reduces the time to develop designs for stress 
analysis more than 90 percent. 

The Videoprint above shows four "wire-format" 
views of a finite-element model of a radar housing and 
reflector dish. Color was used to separate physical 
sections of the radar rather than to translate stresses. 

The Videoprint below, consisting of three views of 
the top portion of a nuclear reactor containment 
vessel, shows the use of solid-color fill. The "wires" 
show physical deformations, and the colors highlight 
areas of pressure and thermal stress. 
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The low-cost system will ultimately 
evolve into a dual-mode unit that can 
operate alone or as an intelligent 
terminal tied to a remote host or to 
other terminals in a distributed 
processing network. 

produce the parts and the assembly stations. Commer
cially available CAD/CAM systems do not go beyond 
generating a bill of materials and producing assembly 
drawings and instructions. The manufacturing proce
dures remain under local user control. In the next 

FROM COMPUTER ROOM TO DESK TOP 
A desk-top computer-aided graphics-design 

system that performs the same function as room
sized equipment of a few years ago is offered by the 
Avera Corp., Scotts Valley, Calif. 

The Gs-1100 Is a sophisticated interactive work 
station designed to function as a stand-alone 
drafting system or as an input terminal for a large 
computer system. At S40,ooo for the basic system, its 
price is less than half that of other CAD systems. 

The Gs-1100 leaves such functions as design-rule 
checking layout, verification and pattern generation 
to service bureaus or separate in-house computers, 
allowing the designer to buy only the features he 
needs without paying a premium for functions better 
handled on a large computer. 

The Avera system consists of a 11-in. display 
monitor, an electronic control unit, a graphics-input 
device (mouse or tablet) and an alphanumeric 
keyboard. Its vertical CRT screen is divided into four 
regions: the graphics display reg ion, the text region, 
24 function boxes along the sides, and two lines at 
the bottom that indicate system status. Text can 
also overlay the graphics region for a larger 
alphanumeric display. 

The heart of the Avera system is its dual CPU 
processor, which uses twin 8086 computer boards, 
one for system operation and one for graphics. Each 
board contains 64K bytes of dynamic RAM , but the 
system can address 1M byte, which can be divided 
between the two processors. 

Avera is aiming the systems at both end users and 
OEMS, in particular, software houses expert in 
developing design programs but that need 
sophisticated graphics. 

generation of CAD/CAM systems, this segment of the 
business will also be automated. 

The state of the CAD/CAM market is clearly indicated 
by the vendor's pitches; they address customers that do 
not have CAD/CAM systems and emphasize the produc
tivity gains to be realized by abandoning manual 
methods. The market is clearly undersold, and will 
remain so for the next few years. Therefore, no one is 
yet attempting to convince organizations that already 
have CAD/CAM installations to switch allegiances. 

The signal that the market is becoming saturated will 
come when vendor literature stresses performance 
characteristics, such as response time, capacity and 
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Fig. 5. Nicolet color refresh sys tem 81 fo r printed-circuit design. 

reliability of systems, rather than productivity gains. 
Meanwhile, the market will remain large enough to 
accommodate additional vendors, although it will 
become increasingly difficult for a newcomer to enter 
the full-scale systems market because of the enormous 
investment required. But low-cost competitors will 
continue to appear, and their numbers will swell more 
rapidly when 32-bit µps become available. These will 
allow additional processing power to be built into 
low-cost units. 

At the same time (and for the same reason), the cost 
of software will begin to dominate the purchase price. 
Because the software capability of these systems will 
continue to escalate over the next few years-with 
increased use of simulation and manufacturing automa
tion, as opposed to design automation-total system 
costs will remain stable, even with hardware prices 
dropping. Also look for service bureaus to continue to 
flourish as alternatives to acquiring full-scale systems. 

The low-cost systems will ultimately evolve into a 
dual-mode unit that can operate alone or as an 
intelligent terminal tied to a remote host or to other 
terminals in a distributed-processing network. Local 
area networking techniques, so far absent from the 
CAD/CAM arena, are likely to be introduced very shortly 
to allow more effective uses of intelligent terminals. 

Taken together, these movements make CAD/CAM one 
of the most intriguing markets around. • 

Malcolm L. Stiefel, now a group leader 
at Mitre Corp., has worked as a systems 
analyst, systems engineer and program
mer on military command-and -control , 
hospital administration , investment 
securities and municipal information 
systems. 
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The Consummate 
Compact Computer. 

You'll love the Black Box 3/30. It's every
thing you've ever wanted in a desktop compu
ter. Including a very attractive price tag. 

Take a look inside its modest en
closure. And you'll find an ad
vanced 5-Mbyte micro
Wi nchester for fast
access, high-capacity 
storage. Plus a dual
sided, double-den
sity floppy for backup. 

The Black Box 3/30 
gives you the ultimate in 
memory management and 1/0 flex
ibility. You can expand from 64k right up 
to 112-Mbyte of addressable RAM. And 
there're 16 programmable 1/0 ports along 
with an IEEE 488 bus that support VDUs, 
printers, other peripherals-and datacomm. 

When it comes to software support, there's 
simply none better. Our single-user, multi

user and network operating systems 
let you configure the Black Box 

3/30 to meet the widest range 
of tasks. For applications 
and development, you 
have a choice of BASIC, 
PL/1, PASCAL, FOR
TRAN, and COBOL 
languages. 

The Black Box 3/30. 
Field-proven microcomputer 

technology perfectly packaged. And 
backed by powerful software. For com

plete details on the Black Box 3/30, call or 
write the RAIA office nearest you. Be sure to 
ask about our discount pricing for OEMs and 
distributors. 

United States: RAIA Microcomputer Corporation 
4101 Burton Drive, Santa Clara, CA 95050, Telephone: (408) 988-1790 Telex: 677038 

West Germany: RAIA Computer GmbH 
Clemensstrasse 5-7, 5000 Koln 1, Telephone: (0221) 219811 Telex: 8881915 

United Kingdom: RAIA Ltd., Wellington House, 
6-9 Upper St Martins Lane, London WC2H 9EQ Telephone: (01) 836 6921 Telex: 298452 

MIR 
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Intel's Series 90/iQX. The memory 
Intel's new Series 90/iQX is the first standard Intelligent 
Memory System to offer continuous operation and high 
maintainability at low cost. 

Now, for the first time, OEMs can 
design systems with built-in protection 
against errors, downtime, and exces
sive maintenance costs. How? With 
Intel's new Series 90/iQX. 

Senes 90/1QX lntel/1gent Memory System 

The iQX controller adds the intelli
gence of an iAPX 86 microcomputer 

to the standard Series 90 Memory 
System. Intelligence that monitors 
memory operation directly, detects 
and corrects errors, runs local or 
remote diagnostics, and reallocates 
memory space as required. All without 
burdening the host system . 

Fault-tolerant operation 
Hard errors or soft, Series 90 's iOX 
controller uncovers them . Soft errors 
are simply "scrubbed" and corrected . 
In case of hard errors or device failure , 
the controller routes data around the 
problem , allocating spare memory as 
needed. It then logs the error for 
future reference. 

With protection like this, the Series 90 
system will continue operating unin
terrupted until all spare memory is filled . 

And thanks to the iOX's memory 
status reporting , your customer will 
know well in advance of memory 
resource problems. Which not only 
improves data integrity, but increases 
reliability and reduces maintenance 
dramatically. 

Instant diagnostics 
To keep users continually apprised 
of conditions within their memory 
system, the iOX controller provides 
easy access to its complete diagnostic 
file. Information can be accessed by 
the host system either automatically via 
a simple message-driven software 
interface, or manually, using the iQX's 
Service Communicator. This detach
able terminal allows technicians to 
instantly retrieve diagnostic data in 
plain English through a compact, 
alphanumeric keyboard/display. With 
no interruption of the host computer's 
operation. 
For fast , simple maintenance, system 
diagnostics inform the user of any 



machine with non-stop intelligence. 
errors it has tracked-soft or hard, 
correctable or avoidable-and their 
precise location by row and column . 
Many problems can also be solved 
using the iOX's memory tasking capa
bility to move data blocks as required. 
Then too, the iQX monitors the system's 
power supply and signals a warning 
if voltages drop critically. As a final , 
double protection , the iOX controller 
even diagnoses its own operation 
continuously. 

Diagnosing from a distance 
To reduce maintenance costs for 
remote systems and networks, iQX 
diagnostics can be accessed over 
phone lines through a single diagnostic 
station. By being able to analyze 
problems from afar, you 'll eliminate 
unnecessary service visits and shorten 
those that are required . And since 
one diagnostic station can easily serve 
up to 150 insta11ations, the set-up 
and ongoing diagnostic costs are 
contained as well. 

Consider the economics 
The iQX's protection features offer 
important economic advantages 
for systems OEMs. Because of the 
increased demand for fault tolerance 
in today's marketplace, systems 
equipped with iQX capability add 
significant value to your products. In 
fact, many applications simply could 
not be justified economically without 
such self-healing and remote mainte
nance. Now, through Intel 's leadership 
in 16-bit microprocessing, the Series 
90/iOX brings you this capability at 
an incremental price only nominally 
above that of ECC alone. 

In sum, iQX gives your systems state
of-the art fault protection , reduced 
maintenance costs, and therefore 
increased value. Best of all , Intel 
is delivering Series 90 systems with 
iOX right now For detailed information , 
return the coupon to Intel Corporation , 
3065 Bowers Avenue, Santa Clara , 
CA 95051. Telephone (408) 987-8080. 
For hot line service, call (800) 538-1876. 

D My needs are immediate; have a 
Sales Engineer call. 

D Please rush me - by first-class mail
Series 90/iOX technical literature. 

Name 

Trtle 

Organization 

Address 

C1ty/State/Z1p 

Telephone ( 

Mai: to : 
Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 
(408) 987-8080 
Europe Intel lnternal1onal. Brussels, Belgium 

MMS7 

Japan Intel Japan, Tokyo. United States and Canadian 

l•nt _ leteliv~rs 
1 'e' solutions 
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TI leadership. 
In 64K DRAM technology. 

In Metnory Systetns. 
Whatever bus you're using - VAX t, 
PDP-lit, LSI-lit, or even Multibus+ - TI 
can supply add-in memory system boards 
with dynamic RAMs from our own high
perlormance 64K series. 

When you specify Tl's high-density, low
power boards, you save rack space. So you 
have more room for I/O - or whatever else 
you need. And, the low-power consumption 
of TI 64K DRAMs, compared to the old
fashioned 16Ks, cuts temperature levels and 
increases reliability. The reduction in mem
ory package count by as much as 
four boosts reliability even more. 

System 

about a quarter of a board of TTL circuitry. 
All TI boards are 100% tested . 100% 

burned-in. All in Tl's modern, high-capacity 
Houston facility. Delivery normally ranges 
from stock to four weeks. 

Low cost 
Representative pricing' for TI memory 
boards is as follows: $1600 for TMMl0000-04 
(192KB); $3800 for TMM20000-02 (256KB); 
$9000 for TMM30000-01 (lMB); $1845 for 
TMM40010-07 (64KB). 

Tl MEMORY BOARDS - CURRENT AVAILABILITY 

BYTES/BOARD 
Tl Series 

64K 128K 192K 256K 512K 768K 

System reliability will be higher, 
too. Thanks to error correction/de
tection available on many TI mem
ory boards. Using our own bipolar 
EDAC chip helps cut component 
count and system temperature, as 
well as improving basic system re
liability. The EDAC chip replaces 

LSl-11t TMM100001 x x x 
PDP-11t TMM200002 x x x x 
VAXt TMM30000 x x 
Multibus:!: TMM400102 x x x x 

1 Parity opt ional 2 EOAC standard 
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Custom capability 
If you need custom memory systems in pro
duction quantities, be sure and talk to Tl. 
We'll custom design boards for specific ap
plications with the same meticulous atten
tion to cosUperlormance effectiveness that 
our standard boards offer. 

So for the latest DRAM technology, 
highest packing densities, lowest power con
sumptions, all at competitive prices, re
member memory systems from Texas 
Instruments. 

1M 

x 
x 

Th find out more about TI boards 
call your local TI field sales office 
or authorized distributor. For 
details, call (713) 778-6549, or write 
to Texas Instruments 
Incorporated, Inte-~ 
grated Memory Sys-
tems, P.O. Box 1443, Vt 
MIS 6404, Houston, 
Texas 77001. 

tTrademarl< Digital Equipment Corp, 
tTrademarl< Intel Corp. 

TEXAS INSTRUMENTS 
'U .S. Single-unrt price, sub1ect to change without notice. INCORPORATED 

85215 
© 1981 Texas Instruments Incorporated 



CAD/CAM 

Inside 
Ille outside CAD 
service bureau 

CHARLES SIMON, Vectron Graphic Systems 

Specialists in printed-circuit computer-aided design and 
design automation can be true 'friends in need' 

Computer-aided design (CAD) and design automation 
(DA) service bureaus are valuable resources for compa
nies needing quick, accurate printed - circuit - board 
design and artwork. If your company is like most, you 
turn to one at times of trouble. But when the deadline is 
at hand, your department has too much work, and panic 
has set in, there just isn't enough time to find the right 
bureau to handle your printed-circuit-board design and 
artwork. 

Before that regrettable scenario unfolds, why not get 
comfortable with a couple of service bureaus? Visit 
several, send a job or two to the best candidates and 
compare the results. Then, when the pressure is on, 
you'll be dealing with a firm in which you have 
confidence. Here are some criteria for evaluating 
service bureaus and suggestions for dealing with them. 

Selecting a service bureau 

First, compare your current and projected needs 
with the services offered by various bureaus. Then, ask 
yourself these questions: 

• Will I need a large volume of designs? 
• Do I need the lowest possible price? 
• Do I want computer-generated artwork? 
• Is aqsolute reliability on turnaround important? 
• Can I predict my future requirements? 
By examining your answers, you can determine what 

sort of firm you should be hiring. Associating yourself 
with the lowest bidder may be a mistake, particularly if 
your volume will overload that service bureau. One late 
board a week may cost you more than the difference in 
quoted design prices. 

Before engaging a service bureau, visit four or five 
and ask how they will handle your work. Because no 
single bureau can do everything well, learn the 
specialty of each. Geography should not govern your 
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selection; one-day air-express delivery makes New 
York and California neighbors. Your explicit, written 
instructions mailed from a thousand miles away should 
present no more of a problem to the service bureau than 
if they had been sent from across town. 

Data is interchangeable among most CAD systems so 
you needn't worry about being locked into any particu
lar vendor's system. If you have a dozen boards 
designed on a particular service's system and then buy 
your own system or switch services, you can typically 

The computer-generated (CAD) artwork shown here is highest 
possible quality. Make sure the service bureau you select can 
produce artwork that is good enough for your fabrication needs. 
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If you have a dozen boards designed 
on a particular service's system and 
then buy your own system or switch 
services, you can typically transfer the 
data base intact. 

transfer the data base intact. 
In evaluating service bureaus, be honest about your 

objectives, and be specific. This will accelerate your 
selection process. To start, check into their policy and 
performance on fast turnaround, large digital boards, 
single-sided boards, multi-layer boards, high-density 
two-layer boards, fine-line work, analog, ECL or other 
special capabilities. If you need services they do not 
handle, ask them to recommend appropriate compa
nies. In the service bureau business this is not at all 
uncommon, and you will usually benefit from their 
recommendation. 

After you have narrowed the field on specialty 
services, focus on their operations. How large is the 
design capacity? How long have they been in operation? 
How many designers are there? Do they use computer 
equipment, and if so, what kind? What are their 
procedures for handling your type of PC layout? What is 
their policy on delivery and checking, and what is their 
artwork guarantee? Also, ask the service bureau for 
references, and check them. 

Once you get these questions answered, you will have 
a good benchmark for determining what to expect. 

After you have chosen two or three candidates, 

Design automation (DA) takes the design process away from the 
designer and gives it to the computer. A DA service bureau will spend 
more time at the computer terminal than at the drafting table. 
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prepare a request for quotation (RFQ). Include the 
following documentation: 

• schematics 
• board outline drawings 
• descriptions of non-dip components 
• specialized design rules (most services have their 

own standard) 
• delivery requirements 
• special instructions. 

This list should be written with attention to such 
critical factors as size, speed and density. 

Most services deliver a standard package. For a 

Manual $15/IC at a garage shop 
$30/IC at an established service 

CAD capabilities Add $10 to $20/IC 
DA $35 and more/IC 

Fig. A. Prices to expect for the three operations. CAD and DA are 
usually equivalent in quality and similar in price. DA is usually more 
reliable and faster because fewer manual steps are involved. The 
extra expense of photo-plotted artwork can be repaid in saved 
production costs. 

two-layer board, it might include film for the front, the 
back, the drill master, solder mask, silk screen, fab and 
assembly drawings, and a marked-up schematic. The 
package may also contain drill tapes and other extras. 
For a valid comparison, your RFQ should be the same for 
each company. 

Service bureaus tend to equate a sloppy RFQ with 
problems on the job and, in anticipation of extra costs, 
may quote higher than normal. 

Should prices differ significantly, re-check your RFQ; 

some companies may be misinterpreting your instruc
tions. Double check an exceptionally low quote to 
ensure that you are not being "low-balled" at the 
expense of quality. Table A gives you an idea of prices. 

Once you have decided on a company, resubmit your 
information. If much time has elapsed since the original 
RFQ, your schematics or the service bureau's work and 
price schedule may have changed. 

On your new submission, be sure to add footprint 
drawings of any non-dip component. Supply specific 
drawings of pad sizes, the dimensions between the pads 
and the size of the body of the components. A void 
submitting only one spec sheet with many different 
component sizes on it. If you can't avoid this, eliminate 
all irrelevent information. 

Furnish the service bureau a large, accurate drawing 
of the board. Include the pinouts of any non-7400 1cs. 
Spec sheets here will do fine. This saves design time 
and averts mistakes. Don't expect a service bureau to 
clean up poor documentation and organization or to 
derive precision from verbal directions. Remember, 
"garbage in" leads to "garbage out." 

Your service bureau and you 

The relationship with a service bureau is a two-way 
street. Remember that the company you choose wants 
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Remex IJual Head 
Floppy Disk ·ves. 

No Extravagant Claims. 
just Performance. 

Remex RFD21XXJ Single Head Flexible Disk Drive 

Write or Call for Specifications and Delivery. 

r---------------------------

Ex-Cell-0 Corporation 
REMEX DIVISION 

1733 East Alton Street 
Post Office Box Cl9533 
Irvine, California 92713 
(714) 957-0039 
'TVVX: 910/595-1715 

For fast response information on Remex Flexible Disk 
Products attach business card or write: 

Name ________ Title ________ _ 

Company ________________ _ 

Address _________________ _ 

City _________ State __ Zip ____ _ 

Phone _________________ ~ 

CIRCLE NO. 71 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/Ju ly 1981 

129 



Service bureaus tend to equate a 
sloppy RFQ with problems on the job, 
and, in anticipation of extra costs, may 
quote higher than normal. 

A service bureau with computer-aided design (CAD) will design 
your board by hand but enter it into a computer to make artwork. 
Shown here are some of the equipment and displays from such a 
computer system. 

to do the best work possible. Don't worry about losing 
control over the job. If you've selected wisely, your 
service bureau will become a partner by keeping you in 
touch and in control at all points along the way. Their 
personnel will usually invite your suggestions-if their 
artwork doesn't please you, they know they'll have to 
re-do the job. 

Keep in mind that service bureaus are in business for 
profit. If you try to minimize their profit, you will 
probably get just what you paid for. Establish a 
high-level relationship with a service bureau and you'll 
quickly realize the rewards. 

While the bureau is processing your work, don't call 
every day to ask how the job is going. Continual 
updates are time- consuming and may increase the 
turnaround time. Don't dribble design changes one at a 
time; they are expensive to handle that way. Remem
ber that what you think is a minor change may be a 
major design problem for the service bureau. Try to 
arrange a schedule to check the board at each 
milestone. This will allow the service bureau to reserve 
time for correcting any errors you find . Don't hold the 
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layout for weeks on end, because the service bureau's 
money is tied up in your half-finished job. If the 
company were to allocate liberal "contingency time" for 
every job, the costs would be staggering, and your 
deadline would probably not be met. 

Delivery and inspection 

On delivery of the job, make sure that all the artwork 
and documentation are as requested and that the film is 
of the expected quality. If there are problems, this is 
the time to get them corrected. Most service bureaus 
will try to iron out wrinkles, but don't expect 
corrections "immediately" if you have waited several 
months to point them out. When changes are needed, 
alert the service bureau so it can schedule your work. 
Specify the modifications you want as carefully and 
completely as you specified the original job. 

On delivery, ensure that your accounting-depart
ment machinery is "lubricated," particularly if changes 
are anticipated-if a problem should arise with a 
subsequent job, a history of slow payment can make the 
best-intentioned company unaccommodating. 

Virtually every service bureau has heard complaints 
such as "the job was late and had design errors, rework 
was slow and artwork was of poor quality." Because the 

-can t'-Y reanv 
..,.. tow price? 

----What ta ttlalr ~lty? 
_...llOlt-Are t'-Y more than a "mom and 
pop" operation? 
Oii .... po1tc,-WH1 updates be easy and tlmeJy? 
,..._,....,anteh-Wlll arrors be corrected? 

Fig. B. Major criteria for evaluating a computer-aided design (CAD) 
or a design automation (DA) service bureau. 

company does custom work, there will always be 
differences between what is expected and what is 
delivered. Be firm but realistic. Deal with a service 
bureau as you would your staff. Make sure your 
specifications are correct and complete. You will find 
these companies to be an excellent resource of quick, 
efficient help, and a valuable partner in overcoming 
workload swings that can cause nightmares m cost, 
performance and personnel problems. • 

Charles Simon is president of Vectron Graphic Systems, 
Santa Clara, Calif. 
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A very inviting 
program for 

System Builders. 
If you 're a System Builder whose success 
hinges on providing complete end-user 
solutions, you're in luck. Because Prime 
offers both the systems and the support 
you need to help you succeed. 

You can choose one system from 
Prime's product line, or you can choose 
to sell the full 50 Series line. Whatever's 
best for you and your customer. 

And whatever that is, you'll be provid
ing each end-user with a system that fea-

tures 32-bit architecture, ease of use, and 
a convenient upgrade path. 

Also, Prime has plenty of software 
tools available for you to work with. And 
third-party application software is availa
ble, too. 

All our products support industry
standard languages, and it's a simple mat
ter to convert existing software. 

To top it all off, we offer an aggressive 
volume discount schedule, plus a lot of 
marketing savvy. 

To find out more, write Prime Park, MS 
15-60, Natick, Massachusetts 01760. And 
we'll give you reason to celebrate. 

PRIME 
Computer 

c!}JtiJml,d{ff~ J/;u)jtuf 

? AV(Ji;;o }Jn; ,<Ju/6 RJJJ£Cl.Pf,R'f . 

. er~ .. 
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What's the best 
display system 
for you? 
Ramtek has 
the right choices 
to fit 
your needs
and budget. 
Graphic displays make your computer 
data work harder. Color, gray scale, or 
black and white, simple or sophisticated, 
you 'll find what you need in Ramtek's 
broad line of raster scan systems, the 
most complete in the business. 

Need a management information 
system? Then you need a 6000 series 
Colorgraphic computer or terminal. Ask 
about our stand alone, high resolution , 
16-color, Pascal-based Colorgraphic 
computers. Programming is easy and 
interactive. Graphics programming for 
business charts, computer aided 
instruction, process control , plotting 
and statistical analysis is even easier 
with Ramtek 's GRAF PRO (graphic pro
cedures) software package. Or, to 
quickly and inexpensively upgrade your 
present terminals, choose our TTY 
compatible Colorgraphic terminals. 

Want all the sophistication you can get? 
Our 9000 series graphics and imaging 
display systems are modular for your 
customized applications; the 9050 pre
packages the most popular features for 
budget-sensitive applications. The 
powerhouse 9400 sets the state of the 
art in resolution , vector writing speed 
and image manipulation capabilities. 

More monitors than ever. Ask about 
our 40 different models of monitors. 
Choose from a variety of screen 
resolutions to 1024 lines in color, gray 
scale or black and white, plus a variety 
of phosphors and screen sizes to 25 
inches. An in-line gun on our newest 
monitor provides precise, high resolu
tion color without convergence controls. 

Now full color plain paper hardcopy. 
Couple our new 4100 Colorgraphic 
Printer to your Ramtek display or to 
virtually any other system for full color 
hardcopies on plain paper. 
The digital dot matrix printer has 
separate cartridge ribbons and print 
heads for three primary colors plus 
black. It switches quickly and effort
lessly between graphic and alpha
numeric modes and prints all four 
colors in a single pass. 

Or, choose photographic hardcopy. 
Use our color camera systems to get 
instant color prints in various sizes, 



35mm slides, transparencies, and 
16mm film . Multiple image models 
can record from one to 25 different 
images on one sheet of film . 

What else can you ask for? A complete 
line of interactive devices: keyboard , 
light pens, joysticks, trackballs and 
graphic tablets. Optional software 
packages to simplify your applications 
programming. 

And, intelligent alphanumeric terminals. 
Ask Ramtek for black and white alpha
numeric terminals customized for your 
data entry or telecommunications 
application . Our flexible system archi
tecture makes these specialized 
terminals your cost-effective alternative . 

Ask today. For complete information on 
the Ramtek system that best fits your 
needs, write Ramtek, 2211 Lawson 
Lane, Santa Clara, CA 95050. Or, call 
your nearest Ramtek office. 

Why raster scan? 
Raster scan has become the preferred technology 
whenever computer-based information and images must 

be displayed. To find out what raster scan is and how 
it compares with alternative display technologies, 
write for "Raster scan, the display technology of the 

SO's'.' It's Issue Number 2 of Ramtek's " USE OUR 
EXPERIENCE" series. 

Ramtek 
Our Experience Shows. 

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211 , Los Angeles, CA (714) 979-5351 , Albuquerque, 
NM (505) 884-3557, Dallas, TX (214) 422-2200, Chicago, IL (312) 397-2279, Seattle, WA (206) 838-5196, 
Houston , TX (713) 774-2233, Washington , DC (703) 893-2020, Cleveland, OH (216) 464-4053, Boston , MA 
(617) 273-4590, Metropolitan New York (201) 238-2090, Maitland , FL (305) 645-0780, Pittsburgh , PA (412 ) 
931-2500, New York/ Canada (716) 425-1742, The Netherlands 31 (0) 2968-5056. 
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OEM SUPPORT, 
AND A LOT MORE, FROM TANO. 

Ship owners and operators 
reduce costs, improve safety 
and efficiency with TANO 
Marine Automation Systems. 
Retailers cut overhead and 
tighten security with TANO 
Energy Management Systems. 
Oil and gas pipeline operators 
monitor and control thousands 
of miles of pipeline with TANO 
Supervisory Control And Data 
Acquisition (SCADA) Sys-

terns. Manufacturers monitor 
equipment, schedule and dis
patch maintenance teams, 
tighten security with TANO 
Facilities Management Systems. 
OEMs use TANO Outpost 
Data Products in their systems. 
Meat packers even grade hogs 
faster and more accurately 
with an innovative TANO 
System. (How's that for bring
ing home the bacon?) 
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TANO's 15 years of experi
ence, depth of engineering, 
technical and programming 
staff, and fully-integrated 
administrative, design and 
manufacturing facilities in 
New Orleans make it all 
possible. And more. 

Call us and tell us what's on 
your mind. We'll think it 
through with you. 

4301 Poche Court West 
New Orleans, LA 70129 
( 504) 254-3500 
TWX 810-951-5229 



APPLICATION CAD/CAM 

Wire wrapping 
byµc 

ROBERT L. MYERS, Omnimation 

Wave Mate's 'Wrap Mate' system overcomes the handicap of traditional 
wrapping methods and reduces time and cost as well 

Wire wrapping is one of the most widely used ly in its struggle to keep pace with other facets of the 
electronic-packaging techniques. It is used to generate computer industry by µc-based CAD/CAM technology. 
prototype circuits to verify circuit . operation before The user inputs the pin configuration and from-to list; 
committing to the expense of designing and manufac- the system computes the optimal connection pattern 
turing a PC board. It is also used for low-volume and wraps and tests what it designed. With NC-based 
production where a PC board would not be cost- CAD/CAM, an operator can design and wrap an average
effective. The procedure has been and will probably sized wire-wrap board in just a few days. Other 
continue to be the primary method of interconnecting methods are not quite so convenient. 
backplanes. 

Historically a time-consuming, tedious, error-induc- Approaches to wire wrapping 
ing process, wire wrapping has been helped significant- Manual wire wrapping begins with the extraction of 

Fig. 1. The wire-wrapping frame holds the board of pins being wrapped. The positioning arm (inset) points to the pins in the proper sequence. 
A matrix printer and the Series 2000 µ.c complete the Wrap Mate system. 
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Historically a time-consuming, tedious, 
error-inducing process, wire wrapping 
has been helped significantly in its 
struggle to keep pace with other facets 
of the computer industry by µc-based 
CAD/CAM technology. 

a net list from the schematic or wiring diagram. The 
net list is then organized into a wire list ("from-to") list, 
and sockets are located on the board. These are 
connected by wrapping wires on the pins called out in 
the wire list using a manual wire-wrapping tool. Both 
the extraction process and the counting of the pins to 
find the right pair to be connected are monotonous 
tasks that cause operators to make errors. The 
subsequent procedure-debugging the board or panel 
that has been wrapped-is also tedious. 

Semi-automatic wire wrapping is a major improve
ment over the totally manual process. An operator 
must still use a manual wire-wrapping tool, but is aided 
by a positioning arm that points to the pins in the 
proper sequence. The arm is part of the semi-automatic 
wire-wrapping frame on which the board is mounted 
(Fig. 1). 

Semi-automatic wire-wrap framE!s use a computer 
numerical-control device (CNC), which reads the se
quence of pins and the x and Y coordinates of their 
locations from a paper tape. The CNC sends pulses to 
stepper motors in the x and Y axes to position the 
pointer. The major deficiency of semi-automatic wire 
wrapping has been creating the paper tape. Users of 
semi-automatic wire-wrap frames must either write a 
computer program to generate the paper tape on their 
own computer, purchase a program that will run on a 
computer they own or depend on an outside service 
bureau. 

As with most electronic equipment, the past few 
years have seen discrete components yield to res and 
now µps. With the CNC approach, all that µps do is 

Design ,nput 

reduce the chip count in the controller; the paper tape 
must still be generated elsewhere. 

The CAD/CAM approach uses a µc to generate the 
wire-wrap program and then directly control the 
wire-wrap frame. The Wrap Mate system is an example 
of CAD/CAM wire wrapping. The geometry to be 
wrapped and the connectivity required by the schemat
ic or wiring diagram are input to a Series 2000 µc. This 
machine combines the input data, computes the re
quired connections and documents how the system 
designed the interconnections and troubleshooting 
aids, while storing on disk the series of commands to be 
given the wire-wrap frame during wrapping. In the 
wire-wrapping mode, the computer translates x and Y 

dimensions into pulse counts that drive two four-phase 
stepper motors, one for each axis (Fig. 2). 

The Wave Mate Series 2000 µc is based on a 2-MHz 
Motorola 6800 µp. Its internal memory is 64K-byte 
dynamic RAM with hidden refresh and a lK-byte ROM 
with boot and diagnostics. It has a dual minifloppy-disk 
drive with a total capacity of 368K bytes formatted on 
two double-density drives, a 12-in. video CRT and a 
keyboard controlled by a zso µp and two RS232C serial 
r/o ports with software-selectable baud rates from 110 
to 9600. Optional software packages are UCSD Pascal, 
BASIC, MTS6800 (multitasking) Operating System, word 
processing and business applications. 

Defining pin configuration 

A shorthand method of describing pin geometry is to 
create a library of pin configurations that will be used, 
as needed, to define a board or panel-a standard 
approach in CAD systems. These patterns of pins are 
called templates. 

An arbitrary pattern of pins can be defined as a 
template, with two requirements: that there are no 
more than 255 pins and that each pin's x and Y offsets 
from the template's origin be defined. The template in 
Fig. 3 was created to add a 14-pin DIP socket to the 
board with its long axis horizontal. It will be located 
between a ground bus above and a vcc bus below. To 
guarantee minimum wire lengths for ground and vcc 

Stepper 
motors 

..Il.I1.I"1J" Step 

Pin 
configuration 

StrlH 
2000 x ~ direction 

Power 
1upply 

J'1..IL Step 

Connectivity ----+i y _r- direction 

0·5V 0-40V 

Fig. 2. The Wrap Mate system uses the Series 2000 µ.c to translate X and Y dimensions into signals that drive the stepper motors. 
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VTIOO GRAPHICS 
IN 4.4 MINUTES! 
From Selanar 
Of Course! 
SIMPLY ADD A CARD 

Adding the Graphics 100 PC card to 
your existing VTlOO or VT103 gives you 
the most versatile CRT terminal on 
the market today. No other component 
or CRT changes are required. ••••Iii•• 
OR BUY OUR GRAPHICS TERMINAL 

The Selanar GTlOO combines the DEC VTlOO and the 
Graphics 100 into a very competitively priced terminal, 
designed to fit your application. 

NEED TEKTRONIX 4010 OUTPUI'? 
Our GTlOO has all the capabilities of the VTlOO plus 

our new Tektronix 4010 emulation mode. Create excel
lent graphics displays with packages like PLOT 10, 
DISSPLA fl> TELAGRAF. or any other package 
with 4010 output mode. 

BOW ABOUT SOFTWARE? 
Selanar supplies • Calcomp type Fortran 
subroutines for: RT-11, RSX, VMS. • Light pen 
support software • Hardcopy support software. 

CALLUS! 
Let us show you how to get the most from your 

computer terminals. 

(408) 727-2811 

ISi SELANAR INTERN&l'IONAL 2403 De La Cruz Blvd. Santa Clara, CA, 95050 
EUROPEAN HEADQUARTERS: ISi COllPUl'ER Alte Landstrasse 5 D 8012 Ottobrunn 1elefon (089) 60 60 71-72 1elex 5216290 

GRAPHICS SOFTWARE COURTESY OF INFORMATION SYSTEMS DESIGN AND DYNAMIC GRAPHICS, INC. 
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BELDEN@ 
Coming through ••• 
with new ideas for moving electrical energy 

© 1980 Belden Corporation F0-1-80 



The CAD/CAM approach uses a µc to 
generate the wire-wrap program and 
then directly control the wire-wrap 
frame. 

connections, pins 15 and 16 will be defined as part of 
this template, even though they are not physically part 
of the socket. 

Every template in the library must have its own 
name. This template is called DIP14 and has 16 pins, the 
number of pins after the colon. The pins are listed with 
their x and Y offsets from the template origin. 

Local connections are used to connect signals such as 
voltages and ground that are unique to a pin configura
tion. By telling the system GND = 16 and GND = 7, the 
system knows that GND is on pin 16 and to connect pins 
16 and 7. Likewise, DC5 = 15 and DC5 = 14 tell the 
sytem that DC5 is on pins 15 and 14 and to connect those 
pins. 

Net connections are used to connect pins to signals 
that may appear anywhere on the design. Defining 2 = 

RESET and 9 = CLOCK when creating this template tells 
the system, whenever this template is used, to find the 
signal called RESET and connect it to pin 2 and to find 
the signal called CLOCK and connect it to pin 9. Every 
time this template is added to a board, all of the above 
information is automatically input. 

Templates will be in a library stored on one of the 
system's floppy disks. When definingthe geometry, the 
templates are placed on a user-defined grid. There is no 
limit to the number of times a template can be used on a 
board. Proper use of local and net connections and grid 
definition drastically reduce the data input required. 
On boards with significant busing, such as a memory 
board, net connections to connect a bus need be defined 
only once, and the same template can be used 
repeatedly. Using the system for just a short time will 

build a library of templates that define all the pin 
configurations normally used. 

Templates are placed on a board by first defining a 
grid and then placing templates on that grid. C4@DIP14 

(X4, YC) tells the system that socket C4 uses template 
DIP14 and locates the template origin at the intersec
tion of the x = 4 and Y = c grid lines. To avoid 
confusion in terminology, sockets are templates that 
have been placed on a design. 

Adding the connections 

After socket placement has been defined, all required 
connections not specified by local or net connections 
must be input to the computer. One entry will connect 
both ends of a wire. 

A5-13 C2-4 

A5-12 IRQ 

The above entries would tell the system to connect A5 

pin 13 to c2 pin 4, and A5 pin 12 to the signal named IRQ, 

wherever IRQ may be on the design. 
Wrap Mate can be used as a stand-alone CAD/CAM 

system for wire wrapping or as part of a CAD system for 
PC boards. In the stand-alone mode, a from-to list is 
input using the computer's keyboard. When used with a 
CAD system, the from-to information comes from the 
CAD system's computer. Most CAD systems can accept 
rough schematics and produce high-quality finished 
drawings using pen or electrostatic plotters. These 
systems can also extract a from-to list for input to an 
automatic PC layout program. This net-list extraction 
process can be used, and the from-to list can be 
transferred to the Wrap Mate system via an RS232 data 
link. This eliminates the need for manual entry of the 
from-to list and any transcription errors. When a user 
signs off on the plotted schematic from the CAD system 
and the from-to list is extracted from the schematic, it 
is then transferred to the Wrap Mate System and used 
to wrap the board, reflecting the schematic exactly. 
What you see is what you get. 

Fig. 3. A typical template is a pattern of pins ·(a). It must contain no more than 255 pins, and each pin's X & Y offsets from the template's origin 
must be defined. Template types are stored in a library on the system's floppy and called as needed by the user. The template is defined to the 
system as shown in (b). The pins are listed with their X & Y offsets from the template origin. The five alpha characters before the colon (DIP 14) 
are the template name and the figure after the colon (16) is the number of pins in the template. 

MINI-MICRO SYSTEMS/July 1981 139 



Wrap Mate can be used as a 
stand-alone CAD/CAM system for wire 
wrapping or as part of a CAD system 
for PC boards. 

Benefits of standardization 

If the pin configuration is standardized, the only 
input required to wrap a new board is a new from-to 
list. All the input data would be stored on a floppy disk. 
The old from-to list can be deleted, and a new list can be 
entered. The new list can be merged with the standard 
pin geometry, and the board can be designed. 

Westinghouse Industry Systems Division uses the 
Wrap Mate approach to wrap back panels for control 
systems. There are eight available panel configurations 
that can be used, each defined and stored on a floppy 
disk. The back panels' wiring diagram is digitized on an 
Applicon system, plotted and returned to the responsi
ble engineer. After the wiring diagram is approved, the 
Applicon System extracts a from-to list and transfers it 
to the Wrap Mate system using an RS232 panel 
configuration. The panels are ready to wrap in 5 min. 

When designing a circuit board that is part of a 
system having a standard bus, a template can be 
defined for the connector to the system bus. Net 
connections can be used to specify the bus signals on 
the proper pins. Once this template is defined and 
checked out, connecting to the system bus becomes 
easy and error-free. If, in the example above, a socket 
using the connector template were on the board, and if 
it contained a net connection attaching IRQ to its proper 
pin on the bus, A5 pin 12 would connect to the pin of the 
connector associated with IRQ. Assigning names to 
signals and having a template for the connector to the 
system bus that uses the required net connections is a 
simple solution to an otherwise perplexing problem. 
Not only will designing and wire wrapping the board be 
simplified and accelerated, but troubleshooting time 
caused by wiring errors will be eliminated, significant
ly reducing the time required to go from a schematic or 
wiring diagram to a wire-wrapped board or panel. 

Design documentation 

After all the required input has been defined and 

entered into the computer, the pins are connected as 
specified. Fig. 4 (left) shows a possible wiring scheme 
for pins A through F that would satisfy the schematic, 
but wrap four wires on pin E. The Wrap Mate system 
will wrap only two wires per pin, minimizing the overall 
wire length. Pins A through F would now form a chain, 
the ends of which are pins F and D. 

The first section of the documentation produced by 
the system for each design consists of a summary of the 
input data to verify correct data entry and the Chain 
List. All chains created by the system are listed in 
alphabetical order (Fig. 5). Chain 17 has been named 
*WRITE and connects BUS pin 26 to PIA pin 21 using a 
2¥2-in. wire. Chains can consist of several wires, as 
does 69, or only one wire, as does 70. Chains can have 
names assigned to them, as do 69, 70 and 71 or, if they 

Fig. 5. The chain list consists of all chains created by the system, 
listed alphabetically. Those of minor importance need not be named. 
The figures in parentheses show the length of wire between pins. 

are of minor importance, need not be given special 
names, like 72 and 73. 

The second section of output data is a pin/chain cross 
reference list. Every pin on the board is listed in 
alphabetical order, showing the chain that includes it. 
Referring to Fig. 6, Dl pin 8 is part of the chain called 
*UPDWN, Dl pin 11 is part of the chain called *RESET 
and Dl pin 7 is the name of the chain on D1 pin 7. D1 pin 
12 is part of the chain called Dl-7, a chain not requiring 
a distinctive name. Names can be a tremendous aid in 
connecting and troubleshooting a design but are not 
required. 

The third section of the documentation is the wire list 
(Fig. 7). Chains are broken into wires, which are 
alternated between level 1, closer to the board, and 
level 2, farther from the board. Wires are first wrapped 

Fig. 4. Wrap Mate's chain-connection (right) of pins A through F minimizes wire length and uses no more than two wires per pin. A traditional 
scheme (left) needs more wire length overall and wraps four wires on pin E. 
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µC-based CAD/CAM can shorten the 
time required to produce wire-wrap 
packaging, reduce its cost and 
increase productivity. 

longer to shorter, starting with level 1. Both ends of a 
wire are wrapped on the same level. This is the actual 
sequence of commands that will be given to the 
semi-automatic wire-wrap frame when the board is 
wrapped. 

Wrapping the board 

All of the above information should be stored on a 
floppy disk. After the documentation has been re
viewed and the input data has been verified, a 
computer can use the stored information to drive the 
semi-automatic, wire-wrap frame, providing direct 
numerical control and eliminating the delay and incon
venience of paper tape. The board or panel to be 
wrapped is mounted in the frame and aligned. The 
positioning arm indicates the pins to be wired in the 
proper sequence. Pressing the N key on the keyboard 
or a foot switch causes the positioning arm to move to 
the next pin. Using a computer instead of paper tape to 
drive the wire-wrap frame allows for greater flexibili
ty, such as driving the arm to a previously defined 
home position by pressing the H key on the keyboard 
and executing the HOME command. Pressing the o key 
will execute the OOPS command and position the arm 
over the first pin of the pair being wired when the 
HOME command is given. This allows an operator to 
remedy problems as they occur rather than wait for the 
positioning arm to be homed every 25th wire or so. 

The system's CRT display will show information 
describing the pin being pointed to as shown: 

WIRE X 1 

LENGTH 9.0 
LEVEL 1 

END 1 
FROM CON-16 TO A8-15 

Fig. 7. The wire list shows the chains broken into individual wires. 
The figure before the colon indicates whether the wire is wrapped 
closer to the board (level 1) or farther from it (level 2) . 

The display indicates that the pointer is over the first 
end of wire 1, which is CON pin 16. A 9-in.-long wire 
should be wrapped on level 1. Pressing the foot switch 
causes the display to read END 2 of wire 1 and the 
positioning arm to point to A8 pin 15. The next press of 
the foot switch causes the positioning arm to point to 
pin 1 of wire 2 and the CRT to display the data for wire 
2. Wire lengths are sorted in decreasing size in 
increments of l/2 in. A bell rings to notify the operator 
when the wire length changes. 

After the board has been wrapped, the system can 
check its own work. The positioning arm points to the 
ends of chains for continuity testing, eliminating the 
need to check every wire. The chain shown in Fig. 4 

would be tested from the socket side or the pin side, 
whichever is easier. 

The CAD/CAM approach 

The Wrap Mate system is CAD/CAM technology 
applied to wire-wrap packaging. Accepting a shorthand 
definition of the geometry to be wrapped and the 
required interconnections, the system designs the 

Fig. 6. The pin/chain cross-reference list, of which only a small part is shown here, consists of every pin in alphabetical order, with the name 
of the chain that includes it. Minor chains do not require a special name. 
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Made 'em available to you. So that you 
can get the increased performance you've been 
looking for. 

How many times have you wondered 
where you can get the kind of storage that 
would really enhance your computer perfor
mance? And how many times have you won
dered why you couldn't get that from the 
original manufacturer? 

Well , when it comes to minicomputer 
storage systems, you won't find a more reliable 
source than Datum . 

WE'D LIKE YOU TO MEET OUR FAMILY. 
One of the greater limitations of the mini

computer is memory capacity. That's because as 
a "smaller computer;' the mini has very real 
limitations on the amount of resident memory. 
And that's why a company like Datum is 
dedicated to the development of reliable non
resident memory products. Our outstanding 
product family includes several standouts that 
make minicomputers more manageable. 

---------L·~·J 

Our clan includes controllers, drives and 
integrated systems. Our tape/d isk controllers 
and tape/d isk drives could make all the dif
ference for your minicomputer. And they 're 
compatible with DEC. Data General, Hr, IBM 
Series 1, Interdata and Sperry Univac systems. 

What's more, when you're in the market for 
minicomputer storage, you don't have to shop 
around, piecemeal. Because our family has it. 
All of it. We're price competitive and interested 
in doing volume business both large and small. 

NOW MEET THE WHOLE FAMILY. 
To tell the truth, there's more to our family 

than just product. There's people, too. 
Our people provide you with excellent 

service from start to finish. From sales and 
application/technical support to on-site instal
lation. And our maintenance program services 
all Datum products. Nobody serves you like 
the people from Datum. 

WE MAKE TRANSPARENT CLAIMS. 
Datum products are software transparent. 

That means, when you buy from Datum, your 
purchase will be totally compatible with your 
present system. As well as your future system, 
should performance requirements change. 

And it won't require you to turn your opera
tion upside down. There's no point in making 
a capital investment that won't cooperate. 

In fact, Datum is the expert in minicompu
ter storage products. So when your computer 
system needs its performance increased, don't 
call a general practitioner. Call a specialist. 
Because we can diagnose your application 
requirements, prescribe a solution and come 
up with the cure better than just about any
body else. 

But what's so unusual about that? After 
all we're specialists. The minicomputer stor
age specialists. 

Why not call us today for a free checkup? 
Datum, Inc ., Corporate Headquarters : 

1363 South State College Blvd., Anaheim, 
California 92806. Telephone: (714) 533-6333, 
Ext. 207, TWX: (910) 592-1289, Telex : 68-5579. 
Toll Free: 800/854-4600 (Outside California) 

oatum 
Storage Systems Division 



A µc-based CAD/CAM system can 
reduce costs and increase 
productivity. 
optimal connections, produces documentation for data
input verification and debugging aids and then directly 
controls a semi-automatic wire-wrap frame to wrap and 
test a board, panel or other wire-wrap packaging. 

A µc-based CAD/CAM system can shorten the time 
required to produce wire-wrap packaging, reduce its 
cost and increase productivity. After learning to use 
the system and building a template library, which 
should take a week or less, an average-sized wire-wrap 
board can be designed and wrapped in a few days. If a 
pre-defined, standard wire-wrap board is to be 
wrapped, its socket configuration can be recalled from 
the system and merged with a new net list, eliminating 
a significant portion of the required data entry. The 
time can be reduced even further when the schematic 
or wiring diagram is digitized using an interactive 
graphics systems and the net list automatically input to 
the Wrap Mate system. Once the wire list has been 
computed and stored, all boards wrapped from the wire 
list are identical. • 

Robert L. Myers is president of Omnimation, a San Pedro, 
Calif.-based company specializing in interactive graphics and 
CAD/CAM systems. 

VOICE PROCESSING 
PRODUCTS MARKET 

Frost & Sullivan has completed a 191-page report on the 
Voice Processing Market. An analysis and 10-year 
sales forecast in number of units, unit price and dollar 
sales are furnished for various product types in these 
voice processing categories: medium- and low-priced 
speaker dependent voice data entry; speaker de
pendent voice data entry; and low- and medium-priced 
voice response systems. An evaluation is made of voice 
data entry and response systems used separately or in 
combination . A state of the art description is provided for 
the various voice processing products. A questionnaire 
survey of those presently using and considering the use 
of voice processing equipment was one of the data 
gathering approaches, and the results are tabulated and 
interpreted. The industry structure is investigated, com
pany profiles are provided, and company market shares 
are determined by major product category with future 
company market shares presented. The project director 
has headed a number of Frost & Sullivan reports in the 
small business computer, data entry and distributed 
data processing products market. 

Price: $950. Send your check or we will bill you. For free 
descriptive literature, plus a detailed Table of Contents, 
contact: 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

COMPUMART'S PDP/LSI-II 

144 

Based Sys~ems 
llade To Order 

A full range of LSl-11 and PDP-11 sys
tems and add-ons are available direct 
from Compumart, when you need them. 

We stock all the best hardware and 
software available from DEC and other 
solid manufacturers, from floppys to 
300Mb systems, single user to time shar
ing software. 

Call or write for our DEC systems cata
log. Can't wait? ... call today. 

Ready To Go. 
617-491 -2700 I 800-343-5504 

Telex 921 401 

~ ~!ems /COMPUMART 
~Cambridge Digital Division 

65 Bent Street Box 568 Dept. 7404 Cambridge, MA 02139 
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If you've been looking for Compare the cost / perfor- • Compatible with 

the storage capacity of mance of MINIMEG to AOS*, ROOS*, 

head-per-track disk with most head-per-track BLIS*, VMOS* 

the speed and reliability of drives ... • Cache drives for IRIS* 
main memory - you've - PERFORMANCE - and BITS* 
just found it. .. RELIABILITY- SPEED 
MINIMEGTM, the reliable CAPACITY .. . MINIMEG There is a reliable 
alternative to disk. is the winner every time. alternative to disk ... 

Look at these features: MINIMEG ... the ideal 
Independent studies have • Up to 2 Megabytes per choice for applications 
shown that most CPUs sit Nova* size board requiring fast access to 
idle, waiting for the disk. • Up to 32 Megabytes 

frequently-used data. 
MINIMEG stores the disk 
data (software compatible 

capacity per system Get all the facts ... Call or 
with most head-per-track • Controller and Memory write: 
controllers) and transfers it on one board -immediately, eliminating • Hardware/ Software • INTEGRATED 
disk delays. No disk delays compatible with most II DIGITAL 
means no idle CPU, which Nova*-type computers II PRODUCTS results in increased system • Error correction for 
speed. 3150 East La Palma Ave., Unit D 

full data integrity Anaheim, CA 92806 

• Battery backup option 
(714) 632-6972 

TWX 910 591 1198 

•Regiqcrcd trademark " or Data Genera l, Poin t 4 Data Corp ., IPI. Dynamic Com:cpl o;, and RMD A1.i,ociate.-. . 

CIRCLE NO. 79 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/July 1981 145 



Somewhere along the line we 
got the reputation for making very 
high quality, but less than beautiful 
terminals. In a secret sort of way 
that pleased us. It reassured us that 
our engineering innovations, 100% 
unit testing, and fast-response setvice 
capabilities were not taken lightly. 
From our first Model 3311 to our 
latest Model 100, we sold four gener
ations of Teleray tenninals to loyal 
customers. Not necessarily because 
they looked nice, but because they 
worked right-year after year. 

It's that blend of advanced 
engineering design and quality 
control that makes our Model 100 
the most innovative tenninal in the 
132-column class. 

Its non-volatile, programmable 
memory provides 880 characters for 

146 

-

20 separate user programmable func
tions on dedicated keys. Its smooth 
scroll can be programmed for 5, 10, 
15, or 20 lines per second. Its four 
character widths let you program 40, 
66, 80 or 132 columns. And special 
graphics, screen saver, auto repeat, 

TELERAVCJ 
DIVISION OF@ RESEARCH INC Ur=======?,,\ 

BOX 24™ MINNEAPOLIS MINN 55424 

CIRCLE NO. 80 ON INQUIRY CARD 

bi-directional peripheral port with 
programmable data rates, and 
modular setviceability are just a few 
of its standard features. In addition, 
it's 100% compatible with the vnoo. 

We believe that most of you 
will see the beauty of a Teleray, no 
matter what it looks like. But if you 
want everyone to know that you 
have good taste, specify our new "N" 
enclosure. Now the beauty of a 
Teleray shows even on the outside. 

Call or write for more 
information or a no-obligation 
demonstration. Phone: 800-328-6179 
or 612-941-3300. 

Say hello 
to an obvious 

beauty. 

MINI-MICRO SYSTEMS/July 1981 



APPLICATIONS 

CAD/C 
lechnology aids 

human rehabilitation 
DR. V. AILEEN ROGERS and DR. ROBERT E. FULTON 

Joint NASA-industry project leads to development of simulator 
that will be used to design an adaptable wheelchair 

The u.s. health care delivery system is lagging 
behind other segments of u.s. industry in its invest
ment in interactive design facilities, software program
ming and automation of machine tools to improve the 
design and manufacture of mechanical structures used 
in medicine. Computers have not been widely used in 
rehabilitation engineering to design artificial limbs, 
wheelchairs or other supporting devices. But advances 
in CAD/CAM technology, aided by the National Aero-

nautics and Space Administration (see "IPAD enhances 
CAD/CAM integration," p.152), have enabled the evolu
tion of wheelchair technology to the point of developing 
a wheelchair simulator that can be adapted to individual 
patients. 

Initial Geometric ____.. 
concept I--+ definition f--+ 

A02000 

Fig. 1. Functional diagram of the design process. 
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The CAD/CAM concepts in this article, although used 
frequently in aerospace applications, also apply signifi
cantly to human rehabilitation. The wheelchair simula
tor will eventually be used by unskilled technicians 

Design modification 

Structural Evaluation Final 

analysis using ~ and 1-l..+ design I---+ 
finite elements comparison concept 

Spar Rim 

? 
• 

147 



"I'm Bob Sharkey. I'm in Manufacturing 
Operations at Inrnac, and I am not crazy. We've 
built a big business on a very simple premise: 
Giving you what you need, when you need it. 

"Need disks, tapes or floppies? We have them 
compatible with almost every mini and micro 
computer made. You need ribbons? We have 
ribbons compatible with 753 different printers. 
You need cables and connectors? We have 538 

different kinds-in stock, ready to ship. 
"We'll custom build cables to your specs. 

We'll give you any length you want. We can help 
you connect your CPU to virtually any periph
eral you choose. 

"And those are just a fraction of the more 
than 1000 computer-related products we stock 
and sell. I might get an ulcer trying to keep track 
of all that stuff, but I don't think I'll have to 

San Francisco (408) 737-7777 •Dallas (214) 641-0024 •New York (201] 767-3601 • Chicago (312) 885-8383 •Denver (303) 825-6568 



~,.. 

~..,/ ~· 
~~'C-o.l'h 

-~ ..... - ~~,~,. _,4_.._ 

eat a catalog sandwich. 
"Call my bluff. Next time you have a prob

lem getting what you need, call Inmac. We give 
you a sure-fire guarantee on anything you buy 
from us. You have 45 days to decide that you're 
fully satisfied. If you're not, we'll give you a 
replacement, refund or credit. And no hassle. 

"We'll give you fast delivery. We have 
regional distribution centers, so we can deliver 

to over 90% of the computer sites in the U.S. 
within two days-by regular surface transporta
tion. Or if you need it tomorrow, we'll get it to 
you tomorrow. 

"Call us. Ask for our free catalog. Better 
yet, give us an order. All we need is your com
pany P. 0. number. Our hotline numbers are 
listed below!' 

CIRCLE NO . 81 ON INQUIRY CARD 

Computer supplies, accessories and cables. More. Better. Faster. 

Detroit (313) 961-6865 • Los Angeles (213) 852-0973 •Wash. D.C. (202) 362-8214 •Boston (617) 536-9141 • Manchester, U.K. 92-35-67551 



Aerospace CAD technology 
provides an available, customized 
software package for analyzing 
wheelchair design. 

Fig. 2. A typical simplified wheelchair simulation. 

working with a Digital Equipment Corp. VAX-11/780 or 
similar minicomputer. 

CAD/CAM can contribute significantly to the goal of 
producing an aritifical limb that esthetically, kinemati
cally and functionally mimics a human limb. The 
development of such a limb would require mathematical 
modeling of biological kinematics, guiding machine 
tools that produce the artificial body parts during 
manufacture and evaluating the end result. The 
orthotic device or prosthesis, designed to substitute for 
a missing limb, should fully emulate the motions of a 
normal limb and of an amputee relearning coordination 
patterns. Optimization and replication of human mo
tions require a quantitative knowledge of the dynamics 
involved and of the energy expenditures in a living 
system. Key to this knowledge is determining the mass 
centers and moments of inertia of both the biological 
entity and the manufactured replacement to evaluate 
the effectiveness of a design. CAD/CAM technology and 
software can be especially useful in this area. 

CAD/CAM and wheelchair design 

CAD/CAM technology can be readily applied in wheel
chair design and manufacture. Wheelchairs, probably 

This article is excerpted from a paper presented at the CAM-I 
International Spring Seminar held in April in Cannes, France. The 
entire proceedings, "Survival and growth of the engineering indus
ll'ies through integration of CAD/CAM technology," P-81-MM-01, is 
available for $48, prepaid, in the U.S. (postage additional for 
overseas orders),from CAM-I Library , 611 Ryan Plaza Drive , Suite 
1107, Arlington, Texas 76011. 

150 

the most commonplace aid for handicapped people, 
provide users more personal freedom, increase their 
physical functions and generally improve the quality of 
their lives. But wheelchairs have not changed apprecia
bly for 40 years, even though great technological 
advances have occured throughout the world in the 
same time period. Wheelchair users complain of 
frequent breakdowns, high maintenance costs and 
interminable delays in acquiring replacement parts. 
Wheelchairs are often purchased randomly, and users 
end up with devices that are too large or too small, 
painful, dangerous, difficult to propel, overly expensive 
and even harmful physiologically. It's time to reassess 
wheelchair design and to apply space-age technology to 
rehabilitating the handicapped. 

Wheelchair design is complex: an engineer must 
consider specifications for materials, construction, 
overall dimensions, folding mechanisms, foot rests and 
supports, wheels, tires, brakes, clothing guards, acces
sories, joint construction, finish and quality-control 
testing. More importantly, the engineer must also take 
into account center of mass adjustments or stability, 
aerodynamic drag, propulsion methods, curb-climbing 
abilities, maintainability, aesthetics and whether a 
wheelchair is designed for the indoor, outdoor or 
recreational environment. 

Computer-aided design (CAD) has been used for many 
years in developing aerospace vehicles, in which 
dynamic stability, light weight and minimal propelling 
power are important. Because these design criteria 
must be met in optimizing wheelchair performance, 
automated-aerospace-analytical techniques apply di
rectly to designing wheelchairs. Aerospace CAD tech
nology provides an available, customized, software 
package for analyzing wheelchairs design. Using an 
automated 3D geometric simulator, AD2000, and a 
structural-analysis software package, SPAR ensures 
that wheelchair design can progress beyond the 
"cut-and-try" methods of the past. 

This study evaluates three CAD/CAM software pack
ages for health-care applications-AD-2000, SPAR and 
RIM. These programs, from the NASA IPAD project, 
have found broad applications in diverse fields. 
AD-2000, automated design and drafting for 2000 AD, is 
a CAD/CAM software system that provides basic 3D 
geometry, mechanical-drafting, geometric-analysis and 
numerical-control operations. SPAR, a structural-analy
sis system, uses finite-element methods to determine 
the static and dynamic response of structures. RIM, 
relational information management, is data base man
agement software that contains relational algebra
manipulating capability. 

Once a design concept has been identified, it can be 
easily simulated and evaluated using CAD technology 
(Fig. 1). The initial design concept might be an existing 
wheelchair model, a modification of a model or an 
innovation. In any case, a wheelchair-design candidate 
can be geometrically defined using the AD-2000 graph
ics 3D simulator. Fig. 2 shows a typical wheelchair 
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How 
to condition 

problem power. 
Line voltage is subject to fluctuations. 
Fluctuations which decrease the effi
ciency and reliability of such sensitive 
and costly equipment as computers 
and peripherals, medical diagnostic 
and monitoring devices, and sophis
ticated broadcast equipment. 

Condition your power with Superior 
Electric's power conditioning team. 
STABILINE® Automatic Voltage 

Regulators, Shielded Isolation Trans
formers, Transient Voltage Sup
pressors, and Computer Regulators. 
In series or individually (depending 
on your particular needs), they 
intercept and virtually eliminate un
expected fluctuations before they 
damage components, cause erratic 
operation or reduce equipment life. 

Use our simple chart to identify the 

power problems you are facing . 
Superior's power conditioning team 
can provide you with a safe, eco
nomical solution. 

For product literature or technical 
assistance, contact your nearest 
Superior Electric representative. Or, 
call us direct. (203) 582-9561 . 
The Superior Electric Company, 
Bristol, CT 06010. 

Power problems and solutions 
Problem Impulse Sag/Surge Drop-out Hi/Low Line Common-mode Noise 

Description Short duration Multi-cycle varia- Total loss of volt- Voltage amplitude Voltage signal 
transient in tion for voltage age for part of the long-term average occurring between 
voltage amplitude sinewave variation either line and 

ground where no 
signal is expected 

Typical Causes SCR's firing, Load switching Momentary line Brownouts and Lightning, impulse 
welders, ignitors, on/off such as air fault, utility other power cut- noise, grounding 
switching for load conditioners, switching backs due to faults, poor 
or power factor machine shops, operations ... shortages, daily grounding prac-
correction , fault transformers, demand fluctua- tices, radio 
clearing ... ovens . .. tions, long line 

regulation 
transmitters ... 

problem ... 

Solutions Transient Voltage Voltage Regulator Computer Voltage Regulator Shielded Isolation 
Suppressor Regulator Transformer 

Asuperior Electric V We want you to know. 
The Superior Electric Company· POWERSTAT ' Variable Transformers· SLO-SYN ' Motors and Controls· 5-WAY® Binding Posts 

Distribution coast-to-coast and international. 
CIRCLE NO. 82 ON INQUIRY CARD 
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A wheelchair user is integral to a 
wheelchair's structure and contributes 
substantially to its stability or instability, 
and it is essential that each model be 
manufactured in five sizes. 

simulation. Once this is accomplished, a vvheelchair can 
be loaded with a human-body model, and stability 
relationships can be determined. Design recommenda
tions can follow immediately from this simulation. 

Human-body simulation 

y 

x 

A wheelchair user is integral to a wheelchair's 
structure and contributes substantially to its stability 
or instability, and it is essential that each model be 
manufactured in five sizes: small child, large child, 
junior, adult and oversize. Most users believe that 
these five sizes are inadequate. To address this 
problem, human-body-configuration modeling is used in 
sizing the assemblies. 

Fig. 3. Projection of body parts on the 30 lattice. 

The current technique for obtaining nondestructive, 
inertial measurements of a 30, nonhomogeneous, 
irregular semisolid, such as a human body, is complex. 
In the past, human-body models have been developed 
by using simple geometric shapes, such as the ellipsoi
dal segments in the work of McConville (Ref. 2) and 
Bartz (Ref. 3), for components of the human body. 
Cadavers have been used extensively to determine 
volume, mass center of mass, and moments of inertia of 

body segments. Jensen (Ref. 4) refined the model, using 
elliptical slices of uniform density for each segment. 
Watkins (Ref. 5) later proposed a method of predicting 
component mass properties based on experimental data 
for whole-body-mass properties. 

The CAD/CAM software used here offers the integra
tion of these methods with the biostereometric (20 

photographic) work of Herron and Walker (Refs. 6 to 9) 

to produce a 30 human-body model that is not limited to 
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IPAD ENHANCES CAD/CAM INTEGRATION 

The engineering industry relies 
more and more heavily on computer
ized automation and automatic con
trols to solve complex technological 
problems and to increase the 
productivity of its workers. Significant 
improvements are possible by apply
ing current and future computer-aided 
- design - and - manufacturing 
(CAD/CAM) technology. The u .s. 
aerospace industry has become a 
leader in using computers to enhance 
the industrial rate of performance and 
quality of life of workers. The National 
Aeronautics and Space Administra
tion has actively supported this effort 
through a joint NASA/industry 
multimillion-dollar project, called Inte
grated Programs for Aerospace
Vehicle Design (IPAD) (Ref. 1 ). 

The IPAD project has been under 
way for several years and has made 
significant progress in advancing 
integrated CAD CAM technology. The 
project's goal is to raise aerospace 
industry productivity through applica
tion of computers to integrate 
company-wide management of engi
neering data. Work under the IPAD 

project is being implemented princi
pally through a NASA contract to the 
Boeing Commercial Airplance Co. 
under the guidance of an Industry 
Technical Advisory Board (ITAB) 
composed of members of the 
aerospace and computer industries. 
System development is closely coor
dinated with the u.s. Air Force 
Integrated Computer Aided Manufac
turing (ICAM) program. 

A mature operational IPAD capabili
ty will consist of system software, 
including executive, data manage
ment and geometry1graphics pro
grams, with disciplinary technical 
programs installed in IPAD to imple
ment its integrated design features 
and project data. The IPAD project is 
developing prototype system soft
ware and will use available technical 
programs and data for demonstration 
and evaluation. 

The IPAD design is composed of 
three major software components: 

• Executive software, which con
trols user-directed processes through 
interactive interfaces with many 
terminals in simultaneous use by 

engineering and management per
sonnel and to provide communica
tions among computer hardware in 
and outside of the IPAD distributed 
computing system. 

• Data management software, 
which provides a comprehensive, 
versatile ability to store, track, protect 
and retrieve exceptionally large 
quantities of data maintained on 
multiple storage devices. 

• Geometry and graphics soft
ware, which provides various capabil
ities for information and geometry 
creation, manipulation and display 
functions, including design1drafting 
and interactive and display graphics. 

While IPAD is being developed for 
the aerospace industry, it should 
support other automated-engineering 
design processes. Representatives 
from several non-aerospace organi
zations serve as observers to ITAB 
and regularly participate in the review 
and critique of ongoing work. Mem
bers of the medical community are 
now becoming interested in automa
tion and in participating in the leading 
edge of technological advance. 
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THE STD BUS PEOPLE, 
INTERSIL:S SYSTEMS DIVISION 

ANNOUNCES A SPECTRUM OF STD 
BUS CARDS - OFF THE SHELF. 

From the people whose total systems 
shipments to date have exceeded seven 
bi/hon bytes of memory. The same people 
who've made a reputation 1n ultra-reliable 
cards and systems over the last ten years: 
lntersil 's Systems Division. 

Now 1ntroduc1ng a broad new spec
trum of STD BUS products. All available 
right now. And all truly STD BUS compat 
ib le. So you can mix and match cards with 
no surprises. 

Plus, you can have your choice of 
microprocessors: 8085 or Z80. Either way, 
you get total compatibility throughout 
the family. 

Z80 CPU Card (ISB-3100) 
8085 CPU Card (ISB-3110) 
/6K x 8 CMOS Memory Card (ISB-3216) 
Parallel Input Card (ISB-3310) 
Parallel Output Card (ISB-3320) 
Floppy Disk Control Card (ISB-3400) 
Triac Output Card (ISB-3500) 
Opto-isolated Input Card (ISB-3510) 
Reed Relay Output Card (ISB-3520) 
Hardware Arithmetic Card (ISB-3600) 
Sync/ Async Communications Card (ISB-3700) 

AND A SPECTRUM OF SOFTWARE 
PRODUCTS - OFF THE SHELF. 

No, we didn't forget software. And we 
didn't forget that you need it now Every
thing from DOS to PASCAL -off the shelf. 

CP/M' Disk Operating System (ICPIM) 
including text editor. assembler. debug, 
and disk and terminal 110 handlers 

Macro Assembler (/MAC) 
FORTRAN Compiler and Library (!FORT) 
BASIC Compiler (IBASC) 
BASIC Interpreter (/BAS/) 
PASCAL Compiler (IPASC) 
Firmware Monitor (IFMON) 

®Trademark of D1g1tal Research. Inc. 

DEVELOPMENT SYSTEMS AND 
MUCH MORE - VERY SOON. 

Were not stopping now. Because were 
committed to having the biggest and best 
line of STD BUS cards in the business. 

So in the very near future well be 
announcing a number of major additions 
to the family. Including parallel 1/0, A/D 
and D/A cards. A PROM-burner card. 
A bit-oriented dual-channel synchronous 
communications card. A remote data 
acquisition controller card. Three new 
memory cards and more. 

On the software side, we'l l be 
int roducing a firmware development sys
tem, including monitor. assembler and 
editor. PROM-burning software and multi
tasking control monitor. 

And tying 1t all together there'll be a 
start-up designers kit - plus a fu ll-fledged 
STD BUS development system. So stay 
close and watch for more good news. 

AVAILABILITY: NOW 
PRICING: GREAT! 

Like we said, our stock 1s on the shelf. 
You can cal l and check that out. 

And our pricing? Compet1t1ve. 
Very compet1t1ve. 

CALL OUR HOT LINE: 
(408) 743-4442. 

Thats the number to call. To place an 
order or to get a full packet of our STD 
BUS literature super fast. Or call any 
one of our distributors directly: Alliance, 
Anthem, Arrow, R.A.E. Industrial 
Electronics Ltd., or Zentronics. 

Or simply send 1n the coupon -
to the STD BUS People: lntersd Systems 
Division. 
,--------------------, 

: 0 : I I 
I I 
1 SYSTEMS DIVISION 
: Marke ting Depart ment, 1275 Hamme r
! wood Ave., Sunnyvale, CA 94086 
I Tel : (408) 743-4300 or Hot Line: (408) 743 -4442. 
I 
I 
I 
I 
I 
I 

Please tell me morel 
_ISB-3100 _ISB 3320 
_ISB-3110 _ISB 3400 
_ISB-3216 _ISB 3500 
_ISB-3310 _ISB 3510 

_ISB 3520 
_ISB-3600 
_ISB 3700 
_Software 

Name/To tie _________ _ 

Company __________ _ 

Address __________ _ 

C1ty/Statc/Z1p ________ _ 

Phone __________ _ 

My program sta1 ted/will start ____ _ 
I anticipate an annual usage of ____ cards 

MM 7/81 
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The RIM relational data-base 
management system enables a user to 
compare results interactively of one test 
with another or one chair with another. 

Fig. 4. A typical wheelchair analysis showing deformation. Solid 
lines indicate the structure prior to loading. Dotted lines show 
deflections created by the application of loads. Deflections are 
exaggerated for effect. 

uniform densities or fixed geometric shapes. The 
method described in this paper enables the calculation 
of the necessary stability relationships for the chair and 
its occupant as a combined entity. 

A method exists of finding each center of gravity or 
moment of inertia of a whole body or its parts. With 
this method, body silhouettes are input to a software 
system thrugh a Tektronix pen-tablet digitizer. A 3D 

model is produced that is a summation of mass cells in a 
global-coordinate system in the body silhouette. Bocly
part boundaries can be chosen arbitrarily and mass 
density can be changed on an individual-cell basis. The 
number of mass cells is limited only by computer
storage space. Modeling is initiated by producing a 3D 

lattice of cells of any density (Fig. 3). The image to be 
produced is projected on the X-Y plane and the Y-Z 

plane of the lattice, and ports of the lattice or cells 
outside the projected image are deleted, thus producing 
a finished model. One key feature is that medical 
technicians unskilled in CAD/CAM technology can per
form the methodology and geometric modeling. 

Structural analysis of the wheelchair 

Using applied loads calculated from the human-body 
simulation, structural analysis of the wheelchair is 
conducted. After geometric definition, input data for 
the structural analysis program, SPAR, is transferred 
from AD2000 to SPAR. SPAR calculates the static 
reactions, static deflections, stresses and dynamic 
response of the chair to vibrations and applied forces. 
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Constraints and applied forces can be simulated, and 
the weight of individual elements of the chaii- are 
optimized. The graphical analysis of a loaded wheel
chair shows that the wheels are removed and the axis is 
fixed (Fig. 4). A static vertical load of 150 lbs. is applied 
to the lateral sides of the chair's seat. The unloaded 
chair is indicated by solid lines, and the deformed chair 
under load is shown by clotted lines. The deflections, 
joint locations, applied forces and stresses are printed 
on a disk file. Following structural analysis, the 
resulting data are stored in RIM, a data-management 
software package. RIM enables a user to compare 
results interactively of one test with another or one 
chair with another. A wheelchair design can be 
modified and the analytical procedure can be repeated, 
if evaluation and testing indicate. • 
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APPLICATIONS: 
WORD PROCESSING 

Shuffle 
press coverage 
swamps NASA 

But 18-terminal distributed NB/-based network comes to the rescue 
in accrediting and meeting the data needs of 6000 press people 

A new, geographically dispersed, data- and word
processing network acquired by the National Aeronaut
ics and Space Administration greatly improves the 
timeliness and accuracy of press information associated 
with launching and tracking spacecraft. The new 
system gives NASA public-information specialists and 
the press immediate access to a mission-information 

data base through a network of 18 on-line, interactive 
word-processing work stations located at various sites 
around the U.S. that are coupled to an existing 
data-processing mainframe. 

The need for better information handling became 
apparent when NASA received more than 6000 requests 
from reporters who wanted to attend the first launch-

NASA's press center was the hub of all activity at the Dryden Flight Research Center, Edwards, Calif., for the Space Shuttle landing. On the 
day before the launch, Dryden staffers held a practice session on its distributed network. 
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In earlier days when spacecraft weren't 
so complex and NASA had more 
public-information specialists available, 
the space agency was able to use 
manual methods. 

ing of the Space Shuttle in April. The last previous 
manned launch, an Apollo lunar-landing mission six 
years ago, generated only 3000 requests. 

Combining an older data-processing computer sys
tem with updated word processing parallels a trend 
that will see network architects melding existing office 
equipment to new uses, primari}y to serve prudent 
economics. In large networks such as NASA's, no single 
vendor is likely to offer a complete solution to the 
problem. The NASA experience suggests that large 
commercial office-of-the-future networks in the coming 
years will probably be similar multi-vendor marriages 
of convenience. 

The way it was 

B~fore acquiring the new system, NASA used a 
manual approach to provide press information such as 
launch and tracking information, preparation of astro
naut-to-control conversation transcripts, press accredi
tation and press-kits. In earlier days, when spacecraft 
weren't so complex and NASA had more public
information specialists available-at least relative to 
the number of press people attending a given event
the space agency was able to use manual methods. 

Questions that reporters were expected to ask, along 
with the answers, were put in a "query book." The 
public-information people would flip through the book 
when a question arose, and if the answer wasn't there, 
they searched around for somebody in the agency who 
had it. 

This system, in addition to being slow and cumber
some, had some other shortcomings. Reporters some
times got different answers to a question because 
answers depended to some extent on the information 
specialist's ability to interpret the query book. There 
was also considerable duplicated effort because there 
was no way to add a new question and the appropriate 
answer to the system. Yet similar new questions would 
arise repeatedly during a space mission. 

Another big problem concerned transcripts of com
munications between astronauts and the control center 
in Houston. These had to be typed, essentially retyped 
during transmission via teletypewriter, and retyped at 
the various information centers to produce camera
ready copy for offset printing and distribution to an 
impatient press corps. The whole process took hours 
and was a major source of frayed nerves among NASA 
personpel. 

One other manual-and repetitive-public
information function seemed like a natural for the new 
system: correspondent accreditation. News people who 
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wanted to cover a launch formerly had to write to NASA 
headquarters in Washington for accreditation. Their 
names and affiliations were typed on master lists and 
sent to Cape Canaveral via facsimile equipment. There, 
they were retyped several times more-for the name 
badges needed to gain admittance to the launch site, for 
new master lists and even for a location service that 
permitted NASA to find the news people at their motels 
if anything dramatic happened. The process was 
time-consuming and highly labor-intensitve. 

The way it is 

The new system, which got its initiation in April 
along with the Shuttle spacecraft, is intended to 
automate all these operations. Called Media Services 
Information System (MSIS), the network is built around 
an existing IBM 360/65 used by NASA for years to 
process data from manned spaceflights, plus 18 System 

Terminal operator Molly DeHaan of NASA/Dryden enters a query on 
an NB/ work station for a newsman. 

3000 software-based word processors from NBI Inc., 
each with hard-copy capability. The System 3000s 
provide on-line access to a large central data base in 
Houston from press facilities in Florida, California, 
Alabama and Washington, D.C. NASA has been in the 
forefront of computer technology almost since it was 
established in 1958. But in the past, the advanced 
equipment has all been connected with spaceflight 
itself. The administrative staff members on the ground 
have been the "poor relations" who have had to make do 
with antiquated office methods. 

"For an agency on the cutting edge of technology, it's 
ironic that we were almost using quill pens," says Miles 
Waggoner, NASA's chief of public-information services 
at its Washington headquarters. "Besides, our staff has 
dwindled (Waggoner likes to point out that NASA is 
about the only federal agency that has been losing 
people in recent years), and our travel money has been 
cut. So when the Shuttle came along we suddenly began 
to ask ourselves, 'How are we going to do this?"' 

No dress rehearsals 

Getting out the minute-by-minute word on the status 
of man's latest venture into space was a staggering job. 
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CAD/CAM GRAPHICS 
The IBM System 360/37'0 
user can get · 

• a grip on. 

I -

·tff 

The Adage 4250 
is a plug-compatible 

improvement on the 
costlier IBM 3250 
Display. With superior 

graphics, local hard copy output 
- and a host of advanced, user
oriented features - the Adage 
4250 is, quite simply, the best 
interactive display system avail
able for use with large main
frames. 

Basic 4250 System advantages 
include: 

• More terminals per 110 chan
nel, giving you a better ROI. 

• Faster full duplex transfer 
rate, for lower channel load
ing. 

• Larger refresh buffers, so you 
can locally store and display 
larger portions of your data 
base. 

• Data tablet input, which is 
more convenient, less tiring 
than light pen. 
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For demanding CAD/CAM appli
cations, these special Adage 4250 
features give you an even better 
grip on the toughest graphic 
problems. 

Local hard copy - at the touch 
of a button. In seconds the 4250 
interface captures and processes 
full, or partial, CRT images for 
plotter output from 8 1/z" to 72" 
wide. No CPU interaction re
quired. 
Local zoom - allows operator 
to "scale up" the image for better 
readability. Again - no burden 
on your CPU. 
Enhanced keyboard - which 
can include a numeric keypad 
for easier entry. 
Microwave adapter - enables 
high-speed (1.544 Mbps) trans-

CIRCLE NO. 86 ON INQUIRY CARD 

mission between remote termin
als and CPU via telephone, 
microwave or fiber optic links. 
Full 30 graphic8 - available 
with Adage 4370 System. Pro
vides an extra dimension in 
interactive graphics for special 
applications on large main
frames. 

To learn more about the Adage 
advantage, call or write the 
leader in interactive graphics. 

U.S. 
One Fortune Drive 
Billerica, MA 01821 
(617) 667-7070 
Europe 
Adage GmbH 
Stuttgarter Strasse 25A 
7012 Feilbach, West Germany 
0711/573951; TX 7254704 adag d 
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Barney Stevenson 
just spent two . 
years programming 
and de-bugging 
a process control 
system in 
assembly code. 

Now Barney thinks 
he deserves some 
congratulations 
for his efforts. 

Sorry Barney, 

Barney Stevenson but would run development time by a fador 
thought he deserved a pat too slowly and of 10 over assembly language. 
on the back. As projed take up too He also didn't know 
manager at Smart much memory. about FORTH, Inc. 
Widgets, Inc. , he had Assembly code They're the people who 
taken on the biggest real- would take invented this remarkable tool, 
time process control longer to pro- evolved it, and for 10 years 
headache of his life. And gram and de- have seen it used in thousands 
after24 months he'd finally '----- "--__J bug, but was of applications ... from run-
succeeded in programming the only answer for real-time ning an observatory to sorting 
and de-bugging Smart's applications. baggage, from video games 
newest produd. Wrong. to industrial robotics. Virtu-

We think Barney missed Real wrong. ally every real-time applica-
the boat. Barney didn't know tion imaginable. 

Barney figured the about FORTH: a language The latest evolution of 
choice was simple. High level that runs nearly as fast as FORTH is called polyFORTH,r"' 

able for just about any mini or 
micro processor. 

For Barney? Still no 
cigar. But for you, FORTH 
offers a software tool that in 
speed, compodness and 
extensibility, simply has no 
match. 
So call us at (213) 372-8493. 
Or write FORTH, Inc., 2309 
Pacific Coast Highway, 
Hermosa Beach, California 
90254. We'll rush you the 
latest on polyFORTH,™ and 
tell you where you can see it 
in adian . 

languages like Pascal and For- assembly, is just as compad An incredible program-
tran could program quickly, (if not more so), yet can cut ming environment avail-
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Most communications between 
terminals and the mainframe were in 
the handshaking mode, in which a user 
notifies the mainframe to expect a file of 
data by logging on in a conversational 
mode, sending one line and waiting for 
the Word/One to send back a line feed. 

Unlike the Apollo days, when spacecraft were checked 
out in unmanned flights , the first Space Shuttle flight 
was an "all-up" test. This meant that everything must 
work right the first time; two astronauts' lives and 
billions of dollars of investment depended on it. It also 
meant no opportunities for NASA's public-information 
staff to practice. 

Furthermore, the mob of reporters, photographers 
and TV technicians on hand for the initial flight dwarfed 
anything ever seen before. Waggoner expected at least 
3000 press people to be accredited to cover the launch at 
the Kennedy Space Center, Cape Canaveral , Fla.; 
another 2500 at the Dryden Flight Research Center, 
Edwards, Calif.; and smaller numbers at the Johnson 
Space Center, Houston, which was controlling the 

At the guest services center in Lancaster, Calif., NASA public affairs 
aide Ida Ketchum verifies the credentials of one of the 2000 VIPs 
accredited for the Space Shuttle landing at Dryden. 

mission; the Marshall Spaceflight center in Huntsville , 
Ala.; and NASA headquarters in Washington. 

The solution to accommodating the needs of the press 
horde began to emerge a year before the launch when 
Waggoner discovered that there was some excess 
capacity available on the Johnson Center's IBM 360/65 
that might be used to store flight data and update the 
status as the mission proceeded. Computer Sciences 
Corp., NASA's computing support services contractor at 
Houston, was already using the Word/One software 
package from Bowne Information Systems for entry, 
revision, reformatting and printing of frequently re
trieved documents. It was relatively simple to add a 
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new software package, known as Keysearch, to provide 
search and retrieval capabilities to a data-base level of 
thousands of pages of documentation. 

The trick was to get the necessary intelligent work 
stations that could deliver the information to the 
eagerly waiting press corps scattered around three 
principal locations and do it in real time. NASA's 
information-systems contractor, Planning Research 
Corp. , studied the problem and sketched out a 
workable system for which NASA could request propo
sals from the computer industry. It was quickly 
determined that dumb terminals were out; they were 
too slow to keep up with the load. Also eliminated from 
ultimate consideration was a system using a single 
master terminal with all the other terminals slaved to 
it; NASA couldn't afford to have the whole system go 
down if anything happened to the master terminal. A 
distributed data-processing network seemed to offer 
the necessary redundancy, using stand-alone systems 
with local data storage in the field. 

Just as it is in actual space operations, redundancy 
became a paramount concern. Hundreds of millions of 
people around the globe were expected to watch this 
launch, and representatives of overseas press organiza
tions among them would have deadlines distributed 
throughout a 24-hr. day. Hence, NASA decided not to 
depend entirely on the mainframe for its data base , but 
to reproduce some of it on floppy disks to distribute 
data throughout the network. 

The NBl-IBM connection 

"We went out for bids last October," Waggoner 
recalls, "and NBI came closest to what we were looking 
for." NBI was the only bidder with equipment that could 
interface with the 360/65, he adds, which was the key 
requirement. "They really did their homework." 

"It was a very simple setup," says Marc Nikolajevic, 
the communications specialist at NBI who has overseen 
the NASA installation from the beginning. Because the 
NBI equipment is software-based, he explains, it was no 
trouble to adapt it to the IBM 360. 

Most communications between the terminals and the 
mainframe were in the handshaking mode, Nikolajevic 
says, in which a terminal user notifies the mainframe to 
expect a file of data by logging on in a conversational 
mode, sending one line and waiting for the Word/One to 
send back a line feed, which is the OK for the terminal 
operator to proceed. 

At this point, the terminal operator feeds into the 
mainframe as much as the entire contents of a diskette, 
which can handle 100 pages-equivalent to 200,000 
characters of information. Transmission can be via 
either NASA's 300- or 1200-bps lines with the only 
limitation being how busy the mainframe is with other 
tasks. Alternately, the NBI terminals can send data 
continuously to the computer until it tells them to stop, 
Nikolajevic adds. "It makes no difference to us ," he 
says. "The operator can switch modes with a few 
keystrokes." 
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The Marshall Center was the switching 
center for the whole MSIS configuration; 
all 18 terminals were connected to it via 
leased lines. 

The hardware began arriving in January, and all 18 
NBI terminals were connected in the public information 
network by mid-February. The launch site at Cape 
Canaveral and the landing site in California's Mojave 
Desert account for six and five of the System 3000s, 
respectively. Three others were installed at the 
Johnson Center in Houston and two each at NASA 
headquarters and the Marshall Center. 

One terminal at each of these locations was designat
ed as an administrative desk that could input informa
tion to the system; the others normally receive only. 
Each 3000 had its own printer for real-time reproduc
tion of all information available from Houston. 

The Marshall Center was the switching center for the 
whole MSIS configuration; all 18 terminals were con
nected to it via leased lines. Twelve additional lines 
connected Marshall with the mainframe in Houston. 
The five lines for the administrative desks were 
dedicated; the remaining 13 terminals shared the other 
seven lines into the mainframe. 

Loading the data 

The basic news information, ranging from facts such 
as the cost of individual !Cs to the weight of the whole 
spacecraft, was entered into the network data base 
before the mission. More information was generated 
beginning five days before the launch and continuing 
through the three days of the mission. For example, 
during the entire mission, complete status reports were 
entered every 4 to 8 hr. and available instantaneously 
to the press. 

Information fed into Word/One from the participating 
NASA centers was edited and corrected at regular 
intervals by one person at the Johnson Center dedicat
ed to this job. In pre-flight predictions, NASA anticipat
ed that 50 new pieces of information a day would be 
generated from all sources and that entering them into 
the system would take about 10 min. total off-line time. 
All centers were to be notified when the system was 
down for this purpose and when it was back up. 

During the actual mission, operations diverged 
somewhat from these expectations. "Although the 
system performed \'ery well," says Phineas Fiddler, 
system site coordinator at Dryden, "our staff was so 
deluged with press inquiries that we didn't have 
enough time to enter all the information we would have 
liked into the data base." He adds that this was one of 
the few shortcomings of the network, and something 
that is targeted for improvement for the next mission in 
the fall. 

The reporters did not use the system directly-at 
least not for the first Shuttle mission-but instead 
brought their questions to one of the query desks 
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NASA's data base provided a wealth of information such as this entry 
from Congressional testimony on how the Space Shuttle craft 
Columbia was named. 

manned around the clock. The query-desk staff member 
first queried the Keysearch file, which has a capacity of 
3000 pages of permanent storage. If the information is 
not there, he queried the Word/One file, with its 20,000 
pages of temporary storage. If the information is in 
neither place, experts were brought in to add the new 
data to the system. Passwords, which can be changed 
daily, were used for security. 

Filling a long-standing need 

At the Kennedy Space Center, Hugh Harris, chief of 
public information and an 18-year NASA Yeteran , 
regards the new system as something the space agency 
has needed for a long time. "We cut the time needed to 
research a subject and give us an automatic printout 
without much danger of misunderstanding," he com
ments. "Otherwise we'd need 100 press-site people to 
take care of 3000 newsmen." 

Accreditation was also considerably streamlined. A 
single person accredited press members by entering 
name, function (reporter, photographer or technician) 
and affiliation into the network data base. The associat
ed hard-copy printers at the press sites automatically 
printed out labels for name badges and all the lists that 
are needed. The system also could be queried to 
determine if somebody claiming to be accredited was 
entitled to cover the launch. In all, the time required to 
accredit each press member decreased from about 5 to 
10 min. to less than 1 min. The same process was used 
for NASA's VIP guests who visited the launch and 
landing sites during the Shuttle mission. The guest 
centers in Cocoa Beach, Fla., and Lancaster, Calif., 
each had one of the NBI work stations to issue name 
badges. 

The transcript bottleneck disappeared with the new 
system. After conversations between astronauts and 
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After conversations between astronauts 
and ground controllers were recorded, 
they were transcribed on disks, fed 
directly into the Word/One at Houston 
and made available moments later to 
any of the other NASA centers on the 
system. 

ground controllers were recorded, they were tran
scribed on disks, feel directly into the Word/One at 
Houston and made available moments later to any of 
the other NASA centers on the system. This feature 
worked quite well. For example, the transcript of the 
entire conversation between Vice President George 
Bush and the astronauts was available on demand at all 
five sites less than 30 min. after the conversation took 
place, a tremendous improvement over previous expe
rience. 

Room for growth 

What does the system do between Shuttle missions? 
Waggoner is ecstatic about its potential. Because it is a 
complete word-processing network, it was used before 
April's launch to prepare NASA's press kits. A big plus 
of the NBI stations is that they allow previously 
unskilled operators to produce voluminous documents 
rapidly. "We used to pl"int these at headquarters and 
ship them to the centers," Waggoner says. "Now in less 
than 5 min. we can transmit the information from the 
mainframe to disks at each center, which can take out 
the information 5 min. later, clean it up if necessary and 
do its mrn printing." This saves the week to 10 clays 
formerly required to distribute the press kits , plus 
shippng costs. 

"They (the NBI work stations) have saved our life," 
Waggoner says. "The word processor has changed our 
way of doing business altogether. After the staff 
overcame the initial terror of dealing v\·ith a new 
technology, we found that the machines made great 
communications devices." And the system has consider
able growth capability left. One possibility might be 
input via optical character recognition, but Waggoner 
concedes that is now beyond the reach of the NASA 
budget. A more immediate possibility is direct access to 
the space agency's data base by news media without 
having to go through public-information personnel. 

The large newspapers and news services already 
have video-display or word-processing terminals, 
Waggoner points out, adding, "It's quite embarrassing 
for us to be behind the newspapers." One news service, 
United Press Intemational, has approached NASA 
about the idea of tapping directly into the system to do 
its own research. "I would love to see a time when the 
press could dial up our system for access to our data 
base at some reasonable fee, and do all its research 
directly without having to go through public affairs 
personnel," he comments. • 
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COMMUNICATIONS 

A primer 
on security 

J. MICHAEL NYE, 
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Part II: Once digitized, voice or data can be encrypted 
by a variety of techniques using a variety of management schemes 

The fi rst part of this two-part article appeared last month (p. IJ9). Both 
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Michael .Vye. Info rmation on this publication is arnilable by 1criting to the 
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Unlike analog voice communications, for which meth
ods of protection are also analog in nature , digital data 
protection may be accomplished by encryption. One of 
the advantages of digitizing voice is the additional level 
of protection encryption offers. 

The need for cryptography 

In ancient times, people were sensitive to the 
possibility of information falling into an enemy's hands 
while being transmitted to a receiver. A simple 
ciphering device, the "Skytal ," was a wooden cylinder 
around which a parchment tape was wound. A secret 
message was written across the entire length of the 
cylinder. The tape was then removed and transported 
to the receiver, usually disguised as a belt worn by the 
messenger. The recipient was able to read the message 
only after rewinding the tape on a cylinder of the same 
diameter. The Skytal , used by the Spartans against the 
Athenians, was based on the "transposition-of
information" principle . In today's electronic world, such 
elementary systems are no longer feasible because 
mathematicians can easily determine patterns of regu
larity. 

During World War II, a significant increase in the 
development of new ciphering processes occurred. 
Since then, enormous progress in mathematics and 
digital-electronics technology has enabled the develop
ment of practical and reliable encryption devices 
designed to protect information as it is transmitted 
through a variety of communication facilities. The age 
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of the electronic office and credit cards demands careful 
protection of the transmission of valuable information. 

Data communications are the most vulnerable to 
interception because computers can now automatically 
scan tremendous amounts of information at high speeds 
and locate portions of data in messages containing 
valuable information. Most companies protect comput
er equipment and data-file banks, a relatively easy task 
because companies control their facilities. But in 
modern telecommunication systems, a telecommunica
tions manager has little or no control over the 
communications network used and, therefore, cannot 
protect the channel (Fig. 1). The most reasonable way 
to protect against data loss when transmitting is to 
protect the message itself by encryption. 

Encryption, a proven, practical way to protect 
communication transmissions, transforms data in such 
a way that it becomes utterly useless to an opponent. 
It provides extremely high-level protection and pre
vents a determined opponent from extracting informa
tion from the communications channel. It can also 
eliminate the authentication problem by preventing an 
opponent from injecting false data into the channel or 
modifying the messages to insert misleading or confus
ing information. 

Cryptography fundamentals 

A message prepared for transmission is considered to 
be "plaintext," "cleartext" or an "unenciphered text or 
message." This message is usually transmitted over an 
unprotected communications channel that could easily 
be monitored by a casual or motivated eavesdropper. 
To prevent the unauthorized acquisition of this mes
sage, it is enciphered with a reversible transformation 
to produce a cryptogram or ciphertext (Fig. 2). When 
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an authorized receiver obtains the encrypted messages, 
he simply deciphers or decrypts it with the inverse 
transformation of the cryptogram, which converts it to 
the or iginal plaintext version. 

The method of transformation in a cryptographic 
system is determined by using a specific algorithm 
controlled by a unique number or bit pattern, usually 
called an encryption key. The key produces various 
enciphering sequences, but a specific, unique outcome 
results from a specific key. For general systems, the 
key is a set of instructions, piece of hardware or a 
computer program (software) that can encipher the 
plaintext and decrypt the ciphertext in a unique way 
determined by a specific key. Both a sender and a 
receiver must know the specific key to complete the 
process successfully. 

A most important rule in security engineering is that 
the strength of a protection system should not depend 
on the secrecy of something that cannot easily be 

changed or modified if it is compromised. Consequent
ly, the strength of any system greatly depends on the 
key. The encryption key can be imagined as a 
resettable combination lock to protect a safe. The 
structure of the lock is available to anyone, but the 
combination is protected and kept secret by a user and 
can be changed whenever he suspects that the combina
tion is known by unauthorized persons. Even when an 
opponent knows all the possible keys or combinations 
that could be used for the lock, it is still a difficult 
problem to discover which combination is correct at a 
given time. 

The strength of a communications protection system 
resides with protecting the encryption key. This key 
must be provided to the other users of the communica
tions network to enable them to send and receive 
encrypted messages. Key distribution is usually accom
plished with a protected key-distribution channel using 
courier service, registered mail or a secure communica-

MesHge Interception 

Toll 
office 
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i 1 
Wiretaps 

0 No user control 

------------------------------------------------------..-.----0 User control 0 
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Fig. 1. Limited control of communications security is a fact of corporate life. Once communications extends beyond in-house facilities, 
message interception is possible at sites where the transmission media are essentially public in nature. 
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The most reasonable way to protect 
against data loss when transmitting is 
to protect the message itself by 
encryption. Encryption transforms data 
in such a way that it becomes utterly 
useless to an opponent. 

tions channel. 
A cryptographic system also helps solve the authen

tication problem because an eavesdropper who passive
ly intercepts communications over a transmission 
channel obtains only the ciphertext (Fig. 3). By 
accepting only those messages enciphered with the 
correct authorized key, the receiver is protected 
against receiving modified messages, assuming the key 
has not been previously compromised. 

When an opponent intercepts encrypted messages 
and attempts to convert the ciphertext into plaintext, 
or when the opponent attempts to encrypt a fake 
plaintext message into a cryptogram without using the 
key, a process of cryptanalysis takes place. The more 
resistant a cryptographic system is to the process of 
cryptanalysis, the more protected the system is. There 
are various of ways to implement a cryptographic 
system that will significantly increase the difficulty of 
cryptanalysis. 

Secure systems 

To determine the adequacy of a cryptographic 
system, the types of attack to which the system will be 
subjected must be evaluated. To do so, the information 
that may be available to a cryptanalyst must be 
examined. A cryptanalyst usually has only the inter
cepted message, perhaps some knowledge of his 
opponent's type of messages and knowledge of the 
general system used for communications protection. 

Encryptor 

TH7FTGG"loAL TNGO 
Clphertext 

Fig. 2. Encryption/decryption is a simple process that involves a 
complex step. The process consists of performing a functional 
transform on the plaintext message to render it into ciphertext then 
performing the inverse function to render it intelligible again. But the 
step requires a complicated function for the process to be successful. 

With computer or business data, the cryptanalyst 
often knows substantial amounts of corresponding 
plaintext and ciphered text. The rigid structure of 
formal computer languages used in programming or of 
data such as business forms guarantees that an 
opponent will know beforehand much detail about the 
plaintext message. In formal computer-programming 
languages, such as ALGOL, frequent occurrence of 
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words such as "procedure" and "integer" typically 
closely approximate known plaintext. For example, 
business information represented by ordinary comput
er communications codes is highly susceptible to a 
plaintext attack. 

Two ways exist in which cryptographic systems can 
be considered secure. Systems in which the information 
available to the cryptanalyst is insufficient to determine 
the enciphering and deciphering transformations, no 
matter how much computing power and time is 
available to the adversary, are called unconditionally 
secure. When intercepted material contains sufficient 

Fig. 3. Authentication, which protects the receiver from acting on 
counterfeit messages, can be as much a benefit of encryption as 
protection against interception by eavesdroppers. Authentication is 
accomplished by requiring that all messages be encrypted. 

information to allow a unique solution to a cryptanalytic 
problem, there is no guarantee that this solution can be 
found. It is the goal of a system designer to make 
enciphering and deciphering functions inexpensive, 
while ensuring that any unauthorized decryption opera
tion be too complex to be economically feasible. To 
decipher messages, a cryptanalyst must commit consid
erable computational power, which can well exhaust the 
computing resources of today's systems. A task of this 
magnitude is considered computationally unfeasible 
and, therefore, computationally secure. The "work
break cost" can be acceptable to an adversary only for 
the most sensitive messages-assuming the adversary 
knows when such messages are likely to occur. 

Key systems 

A good cryptographic system should include these 
characteristics: 

• A simple encryption and decryption operation for 
authorized users. 

• A difficult or impossible decryption operation for 
unauthorized users. 

• The protection of data should not require that the 
cryptographic algorithm be kept secret. 

• The efficiency and security of the algorithm should 
not depend on information content. 

Cryptographic algorithms use a combination of 
functions operating on plaintext data under the control 
of a parameter, or key. The key assigns the permuta
tion used to transform the data into ciphered text. A 
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The strength of a communications 
protection system resides with 
protecting the encryption key. Key 
distribution is usually accomplished 
using courier service, registered mail or 
a secure communications channel. 

cryptographic key contains the parameters for creating 
the enciphered message, and the cryptographic period 
is the time between key changes. Subsequent crypto
graphic keys should be selected completely randomly, 
and the choice must be unrelated to the previously used 
keys. A secret key system uses the same key for 
enciphering and deciphering operations. In this case, 
all communications points within the network must 
possess the key. This is known as a crypto net. 

Some future systems may use the concept of 
public-key cryptography. In this case a user, either a 
sender or a receiver, maintains two keys. One is public 
(encrypt only), and one is secret (decrypt only). The 
public key is known by everyone within a system, while 
the secret key is known only to the authorized receiver. 
In practical application, a sender who knows the 
receiver's public key enciphers the message in the 
established public-key code. A receiver, on the other 
hand, can decrypt the message only with his secret key, 

which is mathematically related to his public key. 
Public-key systems have inherent advantages over 
secret-key systems. For a sender and receiver to 
communicate over the cryptographic system in a 
secret-key system, the sender and receiver must first 
exchange keys though a physically secure means, such 
as registered mail or courier service. Public-key 
systems do not require this transfer. 

Frequent key changes are usually desirable in that 
they limit the amount of data compromised if an 
adversary learns the cryptographic key. Therefore, the 
strength of any cryptographic system rests with the 
key-management technique, a term that encompasses 
the generation, distribution and use of keying varia
bles. Resorting to the distribution of keys to all 
potential user pairs by a physically secure means may 
be unfeasible, particularly for large communications 
networks. An approach to this problem is known as 
"link encryption." 

With link encryption, each user has a key for 
communicating with a local network node. The message 
is decrypted and reencrypted as it passes through each 
successive node. Because the compromise of any node 
on the network compromises all messages passing 
through it, such a system is useful only in applications 
in which the node can be kept physically secure and 
staffed by cleared personnel. In many commercial 
networks, it is not economically feasible to maintain 
physical security of remote nodes when they are located 

Fig. 4. Vulnerability of network nodes 
depends on whether link encryp tion or 
end encryption is used. Link encryption 
is the technique most commonly used 

with existing technology. Messages are 
encrypted only for transmission over 
the communications links between net
work nodes. Node pairs typically use 

un ique keys between each other. Any 
translation from one key to the next oc
curs within a node. Therefore, plaintext 
data passes through each node. This is 
the major disadvantage of this techni
que. It does, however, allow a node to 
extract routing information from the 
plain text messages, wh ich can bea pro
blem when end-to-end encryption is 
employed. This is especially true for 
message- and packet-switching net
works. The fact that plaintext data 
passes through each node when link en
cryption is used means that each node 
must be kept physically secure. 

170 

Encryption in data· 
communication systems 

Link encryption 
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In end encryption each end point 
within the system holds a unique long
term key. The Key Distribution Center 
(KOC) also holds a copy of each key. 
When one input end point wishes to 
communicate with another, a request to 
th is effect is sent to the KOC. The KOC 
then generates a temporarily unique 
conversation key, encrypts this in the 
long-term key of the originator and also 
in the long-term key of the recipient, and 
sends the appropriate version to each. 
The originator decrypts this just
received, encrypted, temporary key us
ing its long-term key; the recipient does 
the same, and now the two parties can 
converse with end-to-end encryption. 
When the communication is broken the 
temporary key is destroyed. 
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''Our new VISUAi. 400 
tops the industry's finest line 

of video terminals." 
"Compare Visuals line of terminals with any other in the industry. Character or block mode. 80or132 

columns. Black and white or green and black screens. Double high and double wide characters. Super 
editing. Umited graphics. Paging. International character sets. Programmable function keys. We emulate 
and outperform terminals from DEC®, Hazeltine, Lear Siegler and ADDS. Chances are we've got the right 
terminal at the right price for you. Call our marketing department and see for yourself." 

Tom Foley, President 

VISUAL 100- VISUAL 200- Switchable Emulations 
DEC VT100® Compatible • Switch selectable emulation of DEC 
Plus VT52®, Hazeltine 1500, ADDS 580, 
• Advanced video pack

age is standard 
• Non-glare, tiltable screen 
• Detached solid state key

board, n-key rollover 
• CRT saver feature 
• Serial buffered printer 

interface option 
• Hewlett-Packard protocol 

compatibility option 

LSIADM-3A 
• Non-glare tiltable screen 
• Detached solid state key board 
• Large 7 x 9 dot matrix char

acters with descenders for 
lowercase 

• Background/ foreground , 
blink, security fields, editing 

• EIA-RS232-C and 20 ma inter
faces, serial printer port, 
smooth scroll, 14 function keys 

• Numeric keypad and cursor 
positicning keys 

VISUAL 400 - Top Of The Line 

• All the advanced video capabilities of the VISUAL 
100, i.e ., 80or132 columns , etc., plus ... 

• Flexible block mode transmission parameters 
• Multiple field definitions including numeric only, 

alpha only, must fill, total fill , right justify, protect 
• 8 resident national character sets & line drawing 
• Programmable non-volatile function keys 
• Control code display 

VISUAL 210 - Block Mode 
• All the features of VISUAL 

200 plus . . 
• 14 user programmable 

function keys, up to 48 
codes each may be down 
line loaded 

• Transmit line, field , page 
• User programmable mes

sage framing including 
start of message, end of 
line, field separator and 
end of message codes 

• Remote transmit 
• Suspend/ resume transmit 
• Transmit unprotect/all 

• Printer port independent of communication interface See for yourself 
• 2 or 4 optional pages of memory; flip page or scroll 
• Set-up modes for selection of terminal parame

ters, eliminating cumbersome switches 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000, Telex 951-539 
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It is the goal of a system designer to 
make enciphering and deciphering 
functions inexpensive, while ensuring 
that any unauthorized decryption 
operation be too complex to be 
economically feasible. 

in distant cities and facilities in which a user is merely a 
tenant. In this arrangement, link encryption provides 
little or no protection. 

A solution to this vulnerability is an end-encryption 
procedure (Fig. 4), in which each user, instead of 
sharing a key with a local node, shares a master key 
with a special network resource called the key
distribution center (KDC). When sender A wishes to 
converse with receiver B, a contact is made with the 
KDC, which sends a key to A encrypted with A's master 
key and a key to B encrypted with B's master key. The 
KDC withdraws, allowing A and B to communicate 
directly with their conversation-specific key. In this 
case, the security of this conversation depends only on 
the security of the KDC, rather than on the security of 
each node through which messages between A and B 

must pass. The security user must possess several 
master keys, each of which he shares with a different 
KDC. When starting a conversation, A and B receive a 
conversation key, properly encrypted, from each of the 
KDCs and combine all of these keys to create a new, 
unique key that both A and B will use. For such a 
network to be compromised, all of the KDCs would need 
to be subverted. 

Interoperability 

The current state of the art does not allow for true 
interoperability between a variety of senders and 
receivers without obtaining advance arrangements for 
communications protocols and the installation of identi
cal cryptographic equipment. Even with the use of 
public-key systems, all users of the public-key tech
nique must use the same encryption algorithm built into 
similar or identical firmware. The Data Encryption 
Standard (DES) algorithm, published by the National 
Bureau of Standards, is an initial attempt to standard
ize cryptographic technology. About a dozen devices 
have been developed with the validated DES algorithm. 

However, each manufacturer has provided a unique 
set of control functions for these devices to optimize 
speed, cost, size and power consumption. These 
value-added enhancements have been designed to fill 
anticipated market requirements. Additional standards 
will be required for communications, to assure that 
products of different vendors can intercommunicate. 

As with the telephone system, in which all telephones 
can communicate with one another regardless of the 
telephone company involved, all computer terminals 
and peripheral devices should be able to intercommuni-
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cate in a cryptographic language. Until such standards 
are in place and accepted by industry, cryptographic 
systems must be considered closed-loop within pre
defined networks unique to each product. 

Encryption methods 

Plaintext information can be encrypted and transmit
ted by various techniques, some expressly providing 
for data authentication and some without authentica
tion. Because the plaintext to be enciphered is usually 
of uncontrollable length, it cannot be easily handled all 
at once by a computing device of fixed size. A data 
message usually consists of short segments of informa
tion (bits, characters, words or phrases) as it is received 

Block cipher 

r"'-... The quick brown Encryption SNJTV SLVRO KMAQ GJIBM r""-... 
',./ Cleartext in device C1phertext out L,./ 

Fig. 5. Fundamental to the concept of block ciphering is that the 
ciphertext is a static function of some present coding algorithm 
performed on each portion (block) of plaintext. Each time the same 
block of plaintext is entered into the coding device, the same 
ciphertext is output; no ciphertext is output in the absence of 
plaintext. 

from the communications device. There are two basic 
types of encryption: block and stream ciphering. 

Block ciphering. The basic premise of block ciphers 
is the division of plaintext information into fixed blocks, 
with each block operated on independently (Fig. 5). A 
plaintext block is carried into the same ciphertext block 
each time it appears in the text. Block ciphers are, 
therefore, simple substitution ciphers and must have 
large alphabets to foil frequency analysis. 

The desired property of a block cipher is that no bit of 
plaintext information ever appears directly in . the 
ciphertext. Each bit of the ciphertext should instead be 
an involved function of all the bits of the plaintext and 

Discontinuous 
Cleartext input 

Keying variable 

Stream cipher 

Adder 

Continuous random 
keystream (noise) 

generator 

Encryption device 

Continuous 
i--+--• C1phertext 

output 

Fig . 6. Traffic-flow security is an advantage of stream ciphering, a 
dynamic process that produces ciphertext-like output continously, 
even in the absence of plaintext. This makes it difficult for an 
opponent to distinguish between true data flow and noise. Because 
keystream (noise) generation is continuous and random, different 
ciphertext is output each time the same cleartext message is entered. 
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In 1981, this symbol ... 
will identify 57 trade and public shows, domestic 
and international, organized and managed by 
Cahners Exposition Group, the largest professional 
management company of its kind in the world . 

They will range in diversity from such established 
events as the 36th annual National Hardware Show 
and the 25th Greater New York Auto Show to 
twelve new CEG shows-seven new international 
and five new domestic ... in addition , CEG is the 
organizer of the largest group of electronics 
manufacturing exhibitions in the world . 

In total , the 57 CEG shows will represent 
approximately 3 million square feet of exhibit space, 
3V2 million attendees, and over 10,000 exhibitor 
companies. 

An estimated $1 billion worth of products and 
services will be sold as a direct result of these 
shows. 

Corporate 
Headquarters 
New York : Boston: 

We recite these facts for two primary reasons: 

. • To indicate the extraordinary impact of trade 
shows in the marketplace, with more than 5,000 
scheduled in the U.S. this year. 

• To emphasize that the key to the success of any 
show is professional management. 

Our pride in the CEG symbol is rooted in 
performance-our demonstrated ability in 
producing more effective results for existing trade 
shows, as well as creating new shows shaped to 
reflect the dynamic changes occuring in a given 
industry. 

Try us. We will welcome the opportunity to talk 
with you . 

And look for the CEG show symbol. It is the sign 
of professionals at work. 

Chicago: Los Angeles: CEG 
Cahners 
Exposition 
Group 

331 Madison Avenue 
New York, NY 10017 
Phone: 21 2/682-4802 
Telex: 649400 CEG NY 

221 Columbus Avenue 
Boston, MA 02116 
Phone: 617/536-7780 
Telex: 940573 LPC BSN 

222 W. Adams Street 
Chicago, IL 60606 
Phone: 31 2/263-4866 
Telex: 256148 KIVER ORG CGO 

8687 Melrose Avenue 
Los Angeles, CA 90069 
Phone: 213/659-2050 
Telex: 194351 SHOWCOINT 

LONDON: 
171 -185 Ewell Road 
Surbiton Surrey KT6 6AX England 
01 -390-0281 
Telex: 929837 
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SINGAPORE: 
360 Orchard Road 
International Building 
D6A- 4th Floor 
Singapore 9, 
235-9145 
Telex: RS25932 

OVERSEAS OFFICES 

HONG KONG : 
9F Flat "C" 
Wing Cheong Commercial Bldg. 
19-25 Jervois Street 
Hong Kong 
Telex: 62270 ISCM HX 

TOKYO: 
Kokyo Building 3F 
3-4-11 Uchikanda 
Chiyoda-ku, Tokyo 101 , Japan 
03-254-6041 
Telex: 27280 
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The current state of the art does not 
allow for true interoperability between a 
variety of senders and receivers without 
obtaining advance arrangement for 
communications protocols and the 
installation of identical cryptographic 
equipment. 

J. Michael Nye is president of Marketing Consultants, Inc. , 
Hagerstown, Md. 

the key. This cipher should be designed so that 
changing even a single bit of either the plaintext or the 
key causes approximately 50 percent of the cipher text 
bits to change. 

Stream ciphering involves using the cryptographic 
equipment to generate a continuous random data 
stream (keystream) that is added to the plaintext to 
yield cipher text. When input plaintext is not present, 
the keystream alone is transmitted. Because the 
keystream is indistinguishable from normal cipher text, 
an interceptor cannot tell when messages are being 
transmitted. This property is known as traffic-flow 
secur ity (Fig. 6). 

F undamental to any encryption technique is that the 
sending and receiving encryption devices must estab
lish and maintain synchronization throughout the 
duration of the transmission. If sychronization is lost, 
all the text following the loss will be deciphered 
incorrectly. • 

MAXIMUM PERFORMANCE AND CAPACITY 

NEXT MONTH IN MMS 

The August issue of Mini-Micro Systems will 
include a special report on CRT terminals , those 
windows into computer systems that are probably 
the most pervasive man-machine interface devices . 
The report will feature the following articles: 
• Product profiles-surveys, including extensive 

tables, on dumb , editing and intelligent 
terminals . 

• Terminal ergonomics-an article from market 
leader Lear Siegler detailing how ease of operator 
use has become a major concern of terminal 
designers . 

• Touch-input technology-Xerox Corp. explains 
the technology that allows the tube's screen to 
augment the keyboard. 

• Terminal modularity-Digital Equipment Corp. 
will discuss the future expandability built into 
the ubiquitous VTlOO terminal through modular 
design. 

• Terminal emulation-Cobar, Inc., will examine 
how manufacturers intending to emulate the 
popular terminals, including the VTlOO, can 
expand on the target unit's feature while 
remaining compatible. 

• 8.9M byte• of formatted Winchester disk storage plus 1 2M bytes of usable floppy disk storage 
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• Fast data transfer of 427K byte• / •ec for Winchester and 63K bytes sec for floppy 

UNSURPASSED RELIABILITY 
• Modular construction and minimal parts count insure long MTBF and 15 minute MTIR 
• Off line system and drive test 

• On-board eelf te•t verifies correct system operation 
• CRT initiated euper dl•gno•tlce ease system test and fault isolation 
• Automatic boot.trap tests CPU. memory and OMA operation before software loading 

CONVENIENT "MINUTE-PER-MEGABYTE" BACKUP 
• Only 40 eecond• required for Winchester backup onto 1 2M byte floppy diskette 

• Standard RT 11 . RSX 11 M and SMS utility software supports partial or selective file 

backup and load operations 

INDUSTRY COMPATIBLE 
• Automatic recognition of DEC RXOl. RX02 and IBM diskene formats 

• Plug compallble with DEC PDP· I I Urnbus and LSI 11 Q·bus 
• Increases performance of DEC's RT- 1 land RSX I IM operallng systems 

• Emulates DEC's RX02 floppy disk system 

EXCEPTIONAL DATA INTEGRITY - ......... ;;:::~ 
• Winchester disk flaw management deletes permanently flawed disk areas 

• Automatic enor retry recovers soft or temporary errors 

• ECC (Error Correction Code) recovers corrupted data without system shut down 

• Patented PLL circuitry requires no field adjustments and provides maximum margin for worst case bit shifted data recovery 
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There are three must-see pictures 
this Year. All from Conrac. 

They are everything you Would 
expect from the authors of the 
informative text on raster graphics. 
And then some. 

displey speed and exceptional 
contrast that come With Conrac's 
precision in-line gun CRT, Wide-band 
Video amplifier and selectable 
horizontal scan frequencies. 

picture you get With the 2400 series from Conrac. 

You mey love the book - but Wait 
till you see the picture. 

Conrac Divtsion 
Conrac Corporation 
600 North Rimsdale Avenue 
Covina, California 91722 

See the 7100 series for high 
pert ormance color, accelerated 
see us AT SIGGRAPH BOOTH 741 

See the 7200 series for all that -
plus the extra resolution and sharp
ness that comes With the 7200's 
high density shadow-mask CRT 

And for the ultimate in high
resolution black and White, see the 

Telephone (213) 966-3511 Telex: 67-0437 
Conrac Ble.lctron, GmbH 
Poatfach 60, lndustr iestrasse 18 
D 6992 Weikersheim 
Pederal Republic of Germany 

Telefon 0 79 34170 71 Telex: 07 4231 elecon 
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INTERNATIONAL TRADE 

Assisting 
small companies 

with exports 
FRED M. GREGURAS, Kutak Rock & Huie 

Export trading companies 
are intended to help mini-micro vendors 'make it' 

overseas by softening earlier antitrust taboos 

The u. s. Department of Com
merce has estimated that there are 
some 20,000 small- and medium
sized American firms-many in the 
high-technology field-that could be 
selling their products and services 
abroad, but are not. The Senate 
took a major step toward encourag
ing these firms to broaden their 
market horizon by passing the 
Export Trading Company Act in 
April. 

The bill, essentially the same one 
passed by the Senate in 1980 (but 
not acted on in the House), is 
intended to facilitate the formation 
and operation of export trading 
companies and associations. If 
enacted, the measure could provide 
the means for computer and 
telecommunications equipment 
manufacturers to compete success
fully in a market many have thought 
of as beyond their budget. 

Penetrating foreign markets is 
often a difficult undertaking that 
can require a pooling of resources. 
While other nations have supported 
joint projects and integration 
among businesses to promote com
petitiveness in the world market, 
U.S. antitrust laws have deterred 
joint ventures and the consolidation 
of bids by American companies 
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seeking foreign business. To ensure 
domestic competition, classic anti
trust policy has been applied even to 
the point of jeopardizing the 
long-term capability of American 
industry to compete effectively 
abroad. Current antitrust uncer
tainties and prohibitions relative to 
export activities would be reduced 
by the Export Trading Company 
Act through a Commerce Depart
ment certification process. 

Another important aspect of the 
act is its provisions that would 
permit the American banking 
community to invest and participate 
in the operation of u.s. export 
trading companies. This would 
enable banks to provide the financial 
resources and expertise that have 
been essential to the success of 
foreign competitors, notably Japan. 
Although u.s. trading companies 
would not have the special financing 
arrangement with banks that Ja
pan's trading companies have, the 
proposed coupling of banks and 
businesses would put U.S. compa
nies on more competitive footing. 

Types of trading companies 

Under the legislation, an export 
trading company (ETC) would be any 
company, profit or nonprofit, oper-

Illustration by Katherine Mahoney 

ated principally to export goods or 
services produced in the U.S. or to 
provide various services to facilitate 
such exporting by unaffiliated 
companies or individuals. An ETC is, 
therefore, flexible enough to meet 
the needs of the export market. 

One form of ETC could perform all 
export marketing services for u .s. 
producers, a "one-stop" facility for a 
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firm interested in selling abroad. 
Such an ETC could specialize, for 
example, in bank technology. It 
could offer a full range of services, 
including international market re
search, sales representation, financ
ing, insurance, freight forwarding, 
legal assistance and coordination of 
licensing under the Export Admin
istration Act. The ETC could also 
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provide after-sale support for the 
sale of electronic fund transfer (EFT) 

networks of mainframe computers, 
transaction terminals, telecommuni
cations equipment, software and 
service. Such a company could 
achieve greater savings and offer 
more specialized expertise than 
could individual organizations. 

An ETC could also be formed to 

purchase goods on its own from 
American manufacturers for resale 
overseas. It would seek 'u. s. 
products for which it had identified 
foreign markets, such as telecom
munications controllers, modems 
and PBX telephone systems. An 
American manufacturer would im
mediately receive payment for its 
goods, and the ETC would bear the 

177 



risk of selling and collecting for the 
merchandise. With the bank financ
ing permitted by the bill, the ETC 
could minimize the capital outlay of 
participating small- and medium
sized firms that are exporting for 
t he first time. 

Another fo r m of ETC might 
specialize in obtaining foreign
government procurement contracts. 
It could put together the proper 
balance of u. s. goods and services to 
perform large contracts, many of 
which are being opened to interna
tional competition as a result of the 
Multilateral Trade Agreements. 
For example, West German univer
sities, which must conform to 
German federal government pro
curement regulations, are a major 
market. This form of ETC could pro
vide a t urnkey computer system
including a computer, peripherals 
and software- provided by a 
consortium of developers and an 
association of maintenance service 
providers in response to both 
governmental and private procure
ments. 

A consortium of equipment manu
factu rers and service firms could 
form an ETC to offer a total office of 
the future to the international 
market or could specia lize in 
providing backup centers for full
service, data-processing facilities. 

Bank participation 

Bank par ticipation is based on the 
rationale that both bank financing 
and contacts are essential to the 
success of ETCs. Banks are already a 
major source of funds for u.s. 
companies; ETCs will have as much 
need for capital as any other 
business. Furthermore, many 
banks already have a well-de
veloped network of overseas rela
tionships that would be invaluable 
to ETCS. 

Under the Export Trading Com
pany Act, banks could have an 
equity interest in and-if approved 
by the appropriate federal regulator 
--eontrol of an ETC. "Bank" is 
broadly defined under the act to 
include a state bank, national bank, 
bank holding company and Edge Act 
corporations. 
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A consortium of equip
ment manufacturers and 
services firms could 
form an ETC to offer a 
total office of the future 
to the international 
market. 

Equity investments in ETCs made 
by a bank would be limited to five 
percent of the bank's capital and 
surplus, and total investment com
bined with extensions of credit to 
ETCs, to 10 percent. Investments of 
as much as $10 million, which would 
not obtain for the bank a 
controlling interest in any ETC 
would not require approval by any 
regulatory agency, although there 
would be certain notice require
ments. Before a bank can invest 
more than $10 million in ETCs or 
own more than 50 percent of an 
ETC's stock, the move must be 
approved . 

The act has generated opposition 
in the House. Despite the demon
strated need and success of such 
relationships in Japan and else
where, some House members still 
do not want U.S. banks to be 
involved in trading companies, 
citing the risks of overseas trade. 
Other members have expressed 
concern over the scope of the 
antitrust exemption, and over the 
fact that bank-owned ETCs might 
have access to preferential bank 
credit (though foreign competitors 

currently enjoy such an arrange
ment). 

The latter criticism is unjustified 
because the act would not allow 
banks to extend credit at favorable 
terms to ETCs in which they own 
stock or to the ETcs' customers. 
Such banks would nevertheless be 
able to offer credit to buyers on 
ordinary market terms. The ability 
to offer credit to potential foreign 
buyers could mean the difference 
between winning and losing sales. 
This credit availability is even more 
significant in view of the Reagan 
Administration's proposed budget 
reductions for the u.s. Export
Import Bank and the resulting 
cutback on the capability of offering 
export credits. 

Export trade associations 

Export trade associations (ETAS) 
have existed for some time but have 
not been fully-exploited. They were 
formed to gain exemption from the 
antitrust laws under the Webb
Pomerene Act of 1918. Under that 
law, an ETA established for the soie 
purpose of engaging in the export 
trade of goods can claim exemption 
from some federal antitrust laws if 
it does not restrain trade within the 
u. s., restrain the export trade of 
any domestic competitor or inten
tionally or artificially enhance or 
depress prices within the c.s. of 
commodities of the type it markets. 
As long as they avoid these 
activities, the members of an ETA 
may fix prices, allocate markets and 
otherwise regulate and manage 
their members' export trade. 

Congress believed that the Webb
Pomerene Act would enable Ameri
can companies to enter previously 
blocked foreign markets. These 
expectations were briefly realized, 
but the number of ETAS has 
dwindled to around 30, accounting 
for only about two percent of total 
c.s. exports. This situation has 
been attributed to these factors: 

• The rapidly expanding U.S. 

service industries have been exclud
ed from qualifying for the antitrust 
exemption. 

• The threat of antitrust litiga
tion has deterred their broader use. 
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• The business community, tradi
tionally placing top priority on the 
domestic market, has beeq slO\\. to 
recognize the importance of the 
foreign market and the usefulness 
of ET As in entering that market. 

The Export Trading Company 
Act seeks to remove some of these 
disabilities. It would expand the 
scope of the antitrust exemption to 
services, which have been estimat
ed to comprise 65 percent of 
America's gross national product. 
Thus, service industries, including 
those in banking, can enter the 
export market either as ETCs or as 
members of ETAS. 

The Export Trading Company 
Act would clarify the application of 
antitrust laws. A certification 
procedure for antitrnst clearance 
would be established so that export 
trade associations and companies 
could know in advance which 
activities would and would not be 
immune. The immunity would 
extend to all federal and state 
antitrnst laws. If the certification 
process is streamlined, the Act will 
be used by American companies, 
but if it becomes clogged with 
bureaucracy and overwhelming in
formation requirements, much of 
the positive impact of the legislation 
would be lost. 

An export trading association or 
company whose export trade activi
ties have been certified could be 
certain that those activities are 
exempt from the enforcement of 
both state and federal antitrnst laws 
until the certification is revoked or 
invalidated. Even if revocation or 
invalidation occurs , the loss of the 
antitrust exemption is for future 
conduct only. 

The Export Trading Company 
Act would help diminish the 
growing international trade gap 
faced by the U.S. by reducing 
self-imposed disincentives to ex
port. ETCs would provide a more 
aggressive means of international 
market entry for many small 
businesses producing high-technol
ogy goods and services. • 

Fred M. Greguras is a parmer in the law 
firm of Kutak Rock & Huie , Omaha, Neb. 
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The electricity that powers your sensitive mini and micro computer systems is " polluted. " 
Filled with voltage spikes and noise interterence that can cause information loss, incorrect 
readings and premature circuit failure. 

Protect your data and equipment. Purify your power with a new Power Master'" Line 
Monitor Power Conditioner. Ready to use - just plug in. Free 20 page catalog featuring 
8 models. 

ffi POWER 
MASTER 

by SGl. W\BER 
Line Wion1tor Power Conditioner 

SGL WABER Electric/A division of SGL Industries, Inc. 
Dept. LM-4 - 300 Harvard Avenue/Westville, NJ 08093/(609) 456-5400 
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With LSI 11/PDP 11 Software 
Compatible DiscfTape Con
trollers Offering Single 
Board Low Power µP Based 
Design and Low Cost ... 
Plus Many Other Good Reasons! 

The reasons start with DI LOG'S (Distributed Logic 
Carp's.) full time engineering and design staff. Not 
outside suppliers. That means when you contact DILOG 
for product selection or after sale service, you ' ll get "first 
hand" assistance .. . along with years of experience 
manufacturing µP based controllers that interface with 
DEC11 CPUs. 

The intelligent products you 'll discuss all utilize 
common proprietary architecture and DILOG automated 
design techniques-products with exceptional reliability 
and cost efficiency ... mostly available from stock. And 

when you plug a DILOG con
troller into your DEC CPU it's 
ready-to-run because it's fully 
operating system software 
compatible. 

These high performance 
data storage interface products also feature• minimum 
bus/space requirements• up to 60% less power• 10 to 
50% lower cost• automatic self-test . .. and numerous 
other features for easy system integration. 

Consult the DI LOG/disc-tape compatibility table for 
your needs. Then ask for detailed data on existing, or 
future products from DILOG ... #1 in single board DEC 11 
compatible disc/tape controllers. 

Distributed Logic Corp., 12800-G Garden Grove Blvd., 
Garden Grove, CA 92643, Phone: (714) 534-8950 • 
TELEX: 681 399 DILOG GGVE 

DISC/TAPE DRIVE MANUFACTURER COMPATIBILITY CHART 
MAGNETIC TAPE 

112" REEL·TO·REEL 
STD. & STREAMER 

AMPEX 
CIPHER 
CONTROL DATA 
DI GI-DATA 
KENNEDY 
MICRODATA 
PERT EC 
TANDBERG DATA (IDT) 
WANGCO 
TDX 

'Trademark Digital Equipment Corp. 

231515440/RKOS 
CARTRIDGE CLASS 

CMD 
CARTRIDGE 
MODULE 

AMPEX AMPEX 
CAELUS CONTROL DATA 
CENTURY DATA 
CONTROL DATA 
DEC 
DIABLO 
IOMEC 
MICRODATA 
PERT EC 
WANGCO .• ., 

~~1STERN DY~ 

DISC 

SMDSTORAGE WINCHESTER 
MODULE 51~ ", 8" OR 14" 

AMPEX 
CENTURY DATA 
CONTROL DATA 
BALL COMPUTER 
MITSUBISHI 

BASF 
CONTROL DATA 
FUJITSU 
KENNEDY 
MEMOREX 
PRIAM 
SHUGART 
SEAGATE 
QUANTUM 
IMI 

Y•"TAPE FLOPPY 
CARTRIDGE DISC DRIVE 

DEi 
KENNEDY 
PE REX 
QUANTEX 

BASF 
DECITEK 
MICROPOLIS 
PERTEC 
RE MEX 
SHUGART 

CAPACITIES .25 TO 300 MB 

DISTRIBUTED 

~RIM~l1l1111f 1i1~1i 
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APPLICATIONS 

A computer 
in Hollywood 

Film and television animation are greatly speeded 
by using HP 1000-based system in special-effects work 

Picture a high-speed battle of space ships set against 
an infinite, starlit sky, or the glowing title of a movie 
soaring loftily across the screen as the hero walks off 
into the distance. In either case, it is likely that a 
computer produced these special effects. 

With the movie and television industries requiring 
increasingly complex special effects and faster-than
ever production turnaround times, computer animation 
systems are gaining a foothold in an application that 
was previously the domain of painstaking manual 

Cameraman Dave Fiske says the HP 1000-based Cinetron has 
more than doubled the output of the animation stand. 

MINI-MICRO SYSTEMS/July 1981 

methods. Creative Film Arts in Hollywood is one 
company that is using an advanced computer animation 
system to speed the production and enhance the quality 
of a variety of special effects for both television and 
motion pictures. 

Dave Fiske, special-effects cameraman at CFA, says 
that the new system, developed by Cinetron Computer 
Systems, Norcross, Ga., around a Hewlett-Packard HP 

1000 minicomputer, has more than doubled the output 
of the animation stand. "In addition," says Fiske, "the 

Personnel at CFA create mattes that are used for special effects 
and ti tles of films. 
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In addition to running the system from 
the keyboard, operators have available 
a complete set of controls that can 
regulate the motors directly. 

system has helped us turn out a better product, and to 
do many effects that would have been impossible 
before." 

CFA offers total post-production services, including 
film and video-tape editing, optical film effects, film-to
video tape transfers, computer animation, electronic 
digital effects, title design and film and video tape 
distribution. The firm, which was founded by Robert 
Williams in 1968, does special effects for some 1000 
television commercials a year, including companies such 
as Budweiser, Paul Masson, Chrysler, Ford, Toyota, 

Once a matte or title has been correctly positioned on the 
animation stand, the Cinetron system aids in computer 
animation. At CFA, the time required for a zoom-in on a piece of 
artwork requiring 10 ft. of film has been cut from 3 hr. to 20 min. 

Pennzoil, Atari and Safeway. Movie picture credits 
include "The Sting," "Electric Horseman," "North 
Dallas Forty" and "The Deer Hunter." 

A computer 'stands in' 

CF A began searching for a computerized animation 
system in 1979, when the firm realized that both 
production speed and quality control could be greatly 
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improved with such a system. CFA had been using a 
manual animation camera and stand. The stand is a 
combination unit in which a camera, moving up and 
down on a vertical carriage, photographs artwork 
placed on a horizontal platform. The platform can move 
in two axes, and can also rotate. The cameraman 
previously had to calculate every position of the camera 
and table manually, twist the appropriate dials to bring 
about the appropriate moves for each frame of film to 
be shot and then snap the camera shutter. 

"This was a time-consuming process," notes Fiske. 
"For a zoom-in on a piece of artwork requiring 10 ft. of 
film, we would have to make the calculations for 160 
frames (16 frames per ft.). This would take us about 3 

hr., and if we made a mistake, or if the client wanted a 
small change, we would frequently have to start from 
square one and go through the process again. More
over, it all had to come out looking lifelike, which means 
that we needed to calculate the appropriate Farring 
curves to adjust for the fact that as you move closer to 
an object it appears to be moving faster." Farring 
curves are mathematical expressions that simulate 
psycho-ocular response, giving the allowable moves 
that will not produce jerkiness or an unnatural 
appearance. 

It's all automatic 

With the new computer animation system, however, 
Fiske simply tells the computer the camera's first 
position, how many frames should be shot, the distance 
that should be traveled and whatever other variables 
may be necessary. The computer makes all the 
necessary calculations, adjusts the camera and table 
and automatically snaps the shutter. "The system 
allows us not only to do the same 10-ft. job in only 20 
min., but it also allows us to make subtle changes in 
positioning-to as much as 0.001 of an in.-that would 
not have been possible before," says Fiske. 

CFA investigated eight computerized animation sys
tems before deciding on the Cinetron system. "We 
talked to suppliers of these systems in terms of criteria 
such as reliability, expandability and price. We also 
talked to users of the systems-the people who 
operated and maintained them," recalls Fiske. "The 
Cinetron system, with the HP 1000 minicomputer, came 
out on top. We especially liked the fact that the 
Cinetron people really knew the film business; they 
were using their own products in their own optical 
effects house in Norcross to do many of the same kinds 
of jobs that we do." 

Once the decision was made to install the new 
system, Cinetron personnel came to Hollywood to 
examine the firm's animation stand and camera, and 
modified the system to work with CFA's equipment. 
After training Fiske in Norcross in a two-week crash 
course, they then returned to Hollywood to help install 
the system. 

"We went through the process step by step, so that I 
learned where every stepper motor and cable went," 
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Full system 
support. 

Announcing the new HP 1000 
L-Series Model 5 microsystem. 

The same two-board microcomputer that's becom
mg so popular with OEMs is now avail
able as an integrated, real-time 
system -complete with dual 
minifloppies, 128K bytes 
of memory, your choice 
of interactive terminals 
and full support for the entire 
system from Hewlett-Packard. All 
for under $10,000. 

All strings attached. 
Software is the most important 

part of any system, and the Model 5 has $50 million 
worth of software development behind it. 

You can start with either RTE-Lor RTE-XL, our 
powerful multi-programming, multi-user operating sys
tems. Their modular construction lets you build the 
real-time computing environment your applications pro
grams demand- programs you can develop in Assem
bler, FORTRAN 4X and BASIC. And our HP DSN 
networking software makes it simple to put low-cost 
computing wherever you need it. 

Data base management on a microcomputer? With 
our IMAGE DBMS, you've got a powerful tool for simple 
and efficient data management. And you can easily pic
ture the possibilities offered by our GRAPHICS/1000 
software. Like our other software packages, these are 
all upwardly compatible throughout the entire HP 1000 
line, giving you an easy growth path to even higher 
performance. 

Configure it out for yourself. 
The Model 5 is completely modular, so you can 

virtually design a system yourself. Hard disks and other 

peripherals can be plugged in directly. And thanks to a 
60% reduction in memory costs, you can go all the way 
to 1/2 megabyte of memory for an additional $2000. 

Whether you buy a packaged system, or put one 
together yourself, you can get HP's full 

range of customer support services, 
provided from more than 170 

offices worldwide. 

The ins and outs 
of high-speed 1/0. 

In designing the Model 
5, we used an advanced 
distributed intelligence 
architecture that puts a 
separate LSI I/O processor 

on each interface board. This means each 
processor has its own direct channel to the entire 1/2-
megabyte memory. (We used state-of-the-art 64K RAMs 
to put the 512K bytes of memory onto just one board.) 
With the CPU free to concentrate on computation, you 
get significantly increased throughput and exceptional 
performance. 

If you'd like a hands-on demonstration, just contact 
your local HP sales office listed in the White Pages. Or 
for more information, and our new OEM catalog, write 
to Joe Schoendorf, Hewlett-Packard, Dept. 08107, 
11000 Wolfe Road, Cupertino, CA 95014. 

Ff/~ HEWLETT 
a!~ PACKARD 

Prices U.S.A. OEM quantih.es of 100 units. Prices subject to change without notice. 
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Meet the Tiger with 
a bigger bite. 

Introducing the remarkable 132-column 
Paper Tiger™ 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
presents a breakthrough in matrix printin 
jering the user excellent print quality wit 
ce of a matria printer . Employing a uni9 
red column" head manufactured by Integr 

creates high quality printouts by overla 

Paper Tiger 560 Prin t Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto
matic text justification, print formats to 220 

columns, parallel and serial interfaces, self
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,™ our high
resolution raster graphics package, is stan
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-1386 (In New 

Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc. , Milford, NH 03055. 

@)integral Data Systems, Inc. 

*Suggested single-unit U.S. p rice. Very generous O EM discounts available. 
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After a matte is designed for a 
particular scene and shot on the 
animation stand, it is put into the optical 
printer and synchronized with the 
original scene. 

notes Fiske. "I wanted to be able to troubleshoot and 
maintain the system as much as possible myself to 
ensure a minimum of downtime." 

The system, installed in June, 1980, is a Cinetron 
model 800. It includes the HP 1000 minicomputer with 
32K bytes of memory, an HP 2621P terminal, a cabinet 
and an operator control panel. The computer controls 
the animation stand by means of stepper motors. Fiske 
says commands are given through the terminal in 

After a matte is designed for a particular series and sho t on the 
animation stand, i t is put in to an op tical prin ter, where i t will be 
used, along wi th the orig inal scene, to crea te the final film 
foo tage. 

English and in a format familiar to animators. In 
addition to running the system from the keyboard, 
operators have available a complete set of hand controls 
that can regulate the motors directly. Even in this 
mode, however, the computer tracks everything that is 
done, so that personnel can easily shift from manual to 
computer control. 

Special effects in action 

At CFA, special effects are handled through two main 
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cameras: an optical printer and an animation camera. 
The optical printer, soon to be computerized, is used to 
do blowups, repositioning, reductions or any scene 
alterations required to modify the original camera 
photography. The film that comes out of this camera, 
called a dupe negative, is used to make the final 
motion-picture release. The animation camera, on the 
other hand, is used mainly for shooting titles, artwork 
or mattes that are often required for special effects. 

To put a title on film, for instance, which is one of the 
most basic forms of optical special effects, requires both 
male and female mattes. The male matte, called a 
holdout, is a clear piece of fi lm with a black title in the 
correct position. After the matte is designed for a 
particular scene and shot on the animation stand, it is 
put into the optical printer and synchronized with the 
original scene. The two pieces of film are then exposed 
together to create a new negative-the dupe nega
tive-with no exposure in the area of the black title. 

Next, the camera is backed up to the original 
synchronized position, the holdout matte and original 
piece of film are removed, and the female matte, called 
a cover, is put into the camera. This matte is a black 
piece of film with a clear title, which allows a color to be 
exposed over the title area not previously exposed. 
CFA's computer ensures that the male and female matte 
are registered correctly when they are first produced. 

To create a title that moves across the screen, mattes 
must be generated for every frame that will be shot, 
and these mattes must be extremely accurate. The 
computer is especially useful here because it can 
automatically calculate the number of frames that will 
be needed to accomplish a given kind of movement, plus 
the exact position of the matte for each frame. 

Fiske says the computerized system gives the 
animation stand operator maximum flexibility and 
accuracy to create a wide variety of special effects, 
including zooms, dissolves, fades and pans. "The 
system frees us to do more creative work and to plan 
the kind of special effects we want without worrying 
about the time or complexity involved in executing 
them," notes Fiske. 

Further, and perhaps just as important, the system 
provides the kind of reliability required in the fast
turnaround, high-production television and movie envi
ronment. "So far, we've been running the system about 
12 hrs. a day," says Fiske, "and it has never been down. 
We can start a complex job on the animation stand 
under computer control, and the computer will auto
matically complete the job while we're busy planning 
new jobs." • 

NEXT MONTH IN MMS 

The August issue of Mini-Micro Systems will include a 
special report on CRT terminals, those windows into 
computer systems that are probably the most pervasive 
man-machine interface devices. The report will include 
surveys and extensive tables on dumb, editing and 
intelligent terminals. 
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The Definitive Source for 
Computer Graphics 
Professionals 
If you're involved in CAD/CAM, business or 
scientific computer graphics, SIGGRAPH/81, the 
Eighth Annual Conference on Computer 
Graphics and Interactive Techniques, is the 
place to be! For years, the conference has been 
recognized as the leader in providing a sharply
focused perspective on the most advanced 
hardware, software, theory, applications and 
capabilities of this challenging aspect of 
computer technology. 

You'll see it first at SIGGRAPH/ SI! 

SIGGRAPH/Bl features an intensive program of 
education and exposure targeted to your 
professional needs: 
• The largest exhibition of new state-of-the-art 
graphics hardware, software and services, 
featuring over 100 vendors. 
• An extensive, 18-course training program -
from introductory tutorials to advanced seminars. 
• Presentation of 34 technical papers in eight 
timely topic areas and three technical panel 
sessions. 
• A singular opportunity to make contact with 
other users, knowledgeable vendor 
representatives and leading graphics experts. 
• A vendor forum for presenting the latest 
products and applications for business, industry 
and education. 
• Plus, the chance to discuss, compare and 
evaluate a wide range of computer graphics 
systems. 

If you only attend one conference this year, make 
it SIGGRAPH/81. It's the definitive source for 
information, ideas, inspiration and input on 
effective computer graphics. Plan to join us in 
Dallas, August 3-7, 1981. 

For conference registration information call or 
write: 

SIGGRAPH/ Bl 
Conference Office 
One Illinois Center 
111 East Wacker Drive 
Chicago, Illinois 60601 U.S.A. 
312/ 644-6610 ~------, 

Computer graphic by M. Thompson, M. Schecter 
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BOOKSHELF 

Your first 
computer 

To buy or not to buy
that's just the first question 

YOUR FIRST COMPUTER-A 
GUIDE TO BUSINESS AND 
PERSONAL COMPUTING, by 
Rodnay Zaks, Sybex, Inc., Berke
ley, Calif., $7.95. 

Reviewed by 
Jean A. Miller , 

What begins like a fifth-grade 
science textbook quickly evolves 
into an adult's how-to and whether
to primer on purchasing and using a 
µc system. 

Your First Computer is the 
revised and expanded edition of 
Rodnay Zaks's An Introduction to 
Personal and Business Computing, 
published two years ago by Sybex, 
Inc., Berkeley, Calif. The two 
editions are quite similar. The 
business computing chapter, howev
er, now describes some hands-on 
experiences, including creating a 
mailing list and constructing and 
editing a letter. The computer 
language chapter is also updated. It 
contains a sample program in Pascal 
to accompany the BASIC and APL 

samples retained from the earlier 
book. Chapter 10 , which includes an 
illustrated list of systems available, 
has been rewritten to reflect 
changes in the market. 

Zaks investigates several com
puter systems and confronts the 
trade-offs involved in a buyer's first 
purchase-tape versus disk, speed 
versus memory space, assembler 
versus high-level languages, inter
preter versus compiler and pre
packaged versus custom software. 

An overview section (Chapters 2 

to 4) exposes the book's lack of a 
glossary. Because the computer 
industry uses many acronyms and 
abbreviations, more than an index is 

YIURFIRIT 
COMPUTER 

required for reference. 
Although this book doesn't 

provide all the information a 
purchaser needs to make his 
decision, it does contain a balanced 
and clearly written discussion of all 
facets of µcs. This should help 
tremendously in the initial stages of 
buying a system. 

In each section, the lesson of the 
book is repeated: there is no best 
µp, computer language, business 
package or set of hardware 
components. A user's specific needs 
and tolerances should dictate which 
products and approaches are most 
advantageous. • 

Jean A. Miller, a free-lance writer, was 
formerly an editor with Hemenway 
Associates, Inc., a Boston-based system 
software house specializing in operating 
systems and languages for µps. 
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About the $24 billion* minicomputer and microcomputer markets 
The tenth annual 1981 Mini-Micro Computer Market Report gives you the facts. It is 
the industry's most comprehensive survey covering purchases for the past year plus 
projected purchases during the next 12 months in 22 separate categories including 
minicomputers, microcomputers, tape and disk drives, CRT terminals , printers, 
modems, software and related equipment. For OE Ms and end-users . 

State-of-the-industry 
If you are marketing to the minicomputer and microcomputer markets, the 1981 
Mini-Micro Computer Market Report is must reading. It gives you the key market 
trends in each and every product category. With it, you can : 
• determine competitive positions • identify the major criteria used by 
• evaluate current market shares purchasers to evaluate suppliers 
• determine projected changes in • identify application trends 

market shares • analyze industry or product growth 
• identify emerging industry growth areas trends to better plan marketing directions 

Most comprehensive industry survey 
The 1981 Mini-Micro Computer Market Report, compiled in 
conjunction with the computer industry's leading 
independent research firm , Dataquest, Inc., is based 
on responses received from more than 1 2,000 
Mini-Micro Systems readers. Covered by the report 
are Third-Party OEMs such as systems integrators, 
specialized system OE Ms, and, software houses. Also 
covered are the sophisticated end-users located at large 
corporations with volume requirements, at EDP sites where 
minicomputers interface with mainframes , and in scientific 
and engineering areas . The report gives you OEM and end-user 
buying plans separately. 

Market Segment Data Base 
In addition , you can get the specific buying plans of individual 
respondents for any of the 22 product categories covered by the 1981 Mini-Micro 
Computer Market Report through our Market Segment Data Base (price upon 
request) . For the facts about the $24 billion mini-micro computer markets, call your 
Mini-Micro Systems sales representative. Today. 
"Pro1ections based on statistics complied for the 1981 Mm1·Micro Computer Market Report 

221 Columbus Avenue, Boston, MA 02116 
(617) 536-7780 
Regional Sales Offices: 
Boston 
New Jersey 
Chicago 
Denver 

(617) 536-7780 
(201) 625-9225 
(312) 654-2390 
(303) 388-4511 

Orange County 
Los Angeles 
San Francisco 

I want the facts about the $24 billion minicomputer and microcomputer markets. 
D Send me a copy of the 1981 Mini-Micro Computer Market Report 

Check for $495.00 is enclosed 
Purchase order for $495.00 is enclosed 

D Have your regional sales manager call me about 
1981 Mini-Micro Computer Market Report 
Market Segment Data Base (prices upon request) 

Name __ 

Title _ 

Company _ 

Address 

City _ 

Telephone 

State 

(714) 851 -9422 
(213) 933-9525 
(408) 243-8838 

Zip 



Now, Racal-Vadic 
has invisible dual 

and triple modems. 

Model 
785 

Model 
787 

They're packaged inside TEXAS INSTRUMENTS' 
Silent 700* 780 Series Data Terminals. 

D n the beginning ••. 

When Texas Instruments 
designed the 780 Series of 120 
character-per-second data termin
als, Racal-Vadic was asked to 
solve a difficult engineering and 
packaging problem. 

The requirement was for 
modems on a PC card that would 
operate full duplex at both 1200 
& 300 bps; be compatible with 
Racal-Vadic's VA3400 and Bell 
212A & 103 type modems; operate 
as a direct-connect modem or as 
an acoustic coupler; yet be small 
enough to fit inside Tl's portable 
data terminals. An incredibly 
tough problem. But Racal-Vadic 
solved it. 

Today ••• 

Texas Instruments' Model 
785 Portable Data Terminal in
cludes a micro-processor controlled 
DUAL originate-only, acoustically 
coupled modem that operates at 
1200 & 300 bps full duplex, and 
is compatible with Racal-Vadic's 
VA3400 & Bell's 103. 

The modem for the TI Model 
787 Portable Communications 
Data Terminal presented an even 
tougher challenge. The result is a 
full originate/answer TRIPLE 
modem that is direct-connect to 
the switched network (with an 
acoustic coupler option), and is 
compatible with Bell's 212A, 103, 
and Racal-Vadic's 3400 Series. 
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A truly universal modem packaged 
on a single PC board. 

We did it for TI, and we can do 
it for you. Call or write us today. 

Racal-Vadic Member mcMA 

222 Caspian Drive 
Sunnyvale, CA 94086 

The Elf!fcrrontcs Group 

Tel: (408) 744-0810 •TWX: 910-339-9297 

PHONE: (800) 543-3000, OPERATOR 507 

Racal-Vadic Regional Offices: West: (408) 744-0810 
East: (301) 459-7430 •Central: (312) 932-9268 
Northeast: (617) 245-8790 • Southwest: (817) 277-2246 

*Trademark of Texas Instruments 





Ampex's touch terminal uses 
scanning infrared beam 

In an effort to provide a more 
natural man/machine interface, 
Ampex Corp. is expanding its 
Dialogue video-display line with the 
Touchterm 80, introduced at the 
National Computer Conference in 
May. 

The terminal uses scanning
infrared-beam technology to pro
vide a high-speed, reliable method 
for users to interact with a host 
computer. Because the unit re
sponds to a touch on the display's 
surface, typing skills and the 
knowledge of special command 
languages are not needed. 

Scanning-infrared-beam technolo
gy involves the use of four PC 

boards surrounding the inside of the 
display terminal's bezel. These 
boards contain the system's elec
tronics. Infrared LED emitters are 
mounted on the left side and 

bottom, and detectors are mounted 
on the right side and top. This 
produces a grid of infrared light 
beams, the intersections of which 
are x and Y coordinates. 

The emitters and detectors are 
sequentially pulsed at the rate of 
approximately 80 Hz. Interruption 
of the beam by a stylus (pen, 
fingertip, pencil, eraser, etc.) trans
mits the x and Y coordinates, where 
the desired action occurs. 

The Touchterm 80 offers bright
ness control, lower-case descenders, 
a non-glare display and a detached 
keyboard. User-defined escape 
codes provide for audible feedback 
to an operator in point or stream 
modes. 

Point mode enables the system to 
output data each time the system is 
activated. The stylus must be 
removed so that there is at least one 

Using scanning-infrared-beam technology, Ampex's Dialogue Touchterm 80 responds to a 
touch on the display's terminal, thus eliminating the need for a user to have typing skills or a 
knowledge of special command language. 
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scan (during which there are no 
broken beams) before the system is 
reset. 

Stream mode enables an operator 
to move a stylus across the display, 
permitting data to be transmitted 
each time coordinate changes. A 
code is also transmitted if the stylus 
is removed from the screen. 

A gloved hand is the maximum 
practical size for a stylus. As many 
as 1920 targets can be located 
on-screen. 

The keyboard includes fast
repeat keys and a numeric pad 
section. Separate keys control the 
movement of the switch-selectable 
cursor that operates in block or 
underline and blinking or non
blinking modes. A new-line key 
performs the carriage-return and 
line-feed functions from keyboard 
control, but touch capability also 
performs these functions automati
cally. 

A 25th line (switch-selectable 
on/off) allows an operator to 
determine the status of various 
operational modes and note detect
ed errors. 

The unit has an RS232C asynchro
nous interface, which operates at 
19.2K baud in full- or half-duplex, 
and a standard serial-printer inter
face. The terminal also features a 
24-line x so-character data format 
and a top-status line of so 
characters for a total of 2000 
displayable positions on a 12-in. 
diagonal screen. Character format 
is a 6 x 8 dot matrix in a 7 x 10 
field, using a half-dot shift feature 
and lower-case descenders . 

The Touchterm 80 sells for $2498 
in single-unit quantities, and deliv
eries will begin in August. 

-Fran Granville 
Ampex Corp. , Redwood City, Calif. 
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EEC Systems unveils PDP-11 
word-processing package 

A word-processing software 
pac kage for Digita l Equipment 
Corp's PDP-11, LSI -11 and v AX 

computers is now being distr ibuted 
for the first time in t he U.S. by EEC 

Systems, Sudbury, Mass. 
Established in 1975, EEC is the 

U.S. agent for Britain-based Ace 
Microsystems, Inc., which devel
oped the package, called LEX- 11. 

Although EEC markets hardware as 
well as software, its focus is on 
software, says company president 
Eric Dickman. 

LEX-1 1 runs under RT-11, 

RSX-llM, TSX-PLUS, RSTS/E and 
VMS operating systems and is 
written in relational programming 

language (RPL), developed in Cam
bridge, England . 

The menu-driven package fea
tures editing facilities, a calculator 
function and a forms-mode faci li ty, 
all aimed at invoicing; mass-mailing; 
and contracts-, forms-, manual- and 
statistical-table-production applica
tions. The system can be adapted to 
any cursor-controlled terminal by 
using a plastic keyboard overlay. 
Other features include custom and 
single-keystroke functions, includ
ing the ability to insert or delete a 
blank line at a cursor position, 
justify a paragraph and exit from 
one menu and enter another. 

Paragraphs and columns can be 

DEC® COMPUTER SYSTEMS 
COME IN SMALL PACKAGES rr 
Now available with up to 40Mb Winchester disk storage! 
The SMS Disk System llX is a complete table top DEC 
LSI· 11 computer weighing only 80 pounds and measuring 
only 10~ · high! 

MAXIMUM PERFORMANCE AND CAPACITY 
• 8.9Mb, 17.8Mb, 25.7Mb or 35.6Mb of formatted Winchester 

disk storage plus 1.2Mb floppy disk storage. 

• Fast Winchester data transfer of 427K bytes/ sec. 
INDUSTRY COMPATIBLE IBM/ DEC RX02 FLOPPY 

FORMATS 
CONVENIENT "MINUTE-PER-MEGABYTE" BACKUP 
UNSURPASSED RELIABILITY 

• On board self-test and bootstrap 
EXCEPTIONAL DATA INTEGRITY 

• ECC, Flaw management and automatic error retry 

lllaw Praduals 

moved anywhere in a document, and 
text can be examined by continuous 
scroll , rather than by displaying 
whole pages. Also included is an 
automatic-forward capability that 
searches for character strings over 
an entire document. Global replace
ment is achieved by using simple 
command strings. 

Dickman stresses the program's 
ease of use and editing features as 
its primary selling points. The 
company has sold seven licenses of 
LEX-11 in the fiI t six week the 
product was offered in the u. s., and 
approximately 150 have been sold in 
Europe and Australia. 

Dickman says DEC has not 
developed its own word-processing 
package for the PDP-11, but does 
offer WPS-8, a word-processing 
package for t he PDP-8 that can be 
adapted to the PDP-11. 

A DEC spokesman notes that DEC 

Four RS-232C Ports 

SMS Ainchester 
Disk ControUer 

AVAILABLE WITH COMPLETE DEC RT-11 AND 
RSX-UM SOFTWARE Eleven Additional 

Expansion Slots 

1.2M Byte Floppy Disk 

l..Sl-11/23 Plus 128K Bytes 
Memory 

Scientific Micro Systems Western Regional Office Midwest District Office 

777 East Middlefield Road 
Mountain View, CA 94043 
(415) 964-5700 TWX: 910-379-6577 

(602) 978-6621 (312) 966-2711 

Eastern Regional Office 
(617) 246-2540 
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Finally, a price-performance breakthrough for mass storage in a one-piece, 
handsomely styled desk-top computer. 

~~~ 
A product of CMC International 

• 5 114 '' Micro-Winchester TM 5 Mbyte (formatted) hard disk • Complete and ready to run with CP / M ™ 2.2 
• 700K or 350K floppy disk back up • Also available 10 Mbyte hard disk, 5 MB removable 
• Dual Z-80 processors with 64K RAM • 10 Mbyte hard disk SuperTen TM 

• Dual RS232 ports 

DEALER & OEM INQUIRIES INVITED 
Telephone (206) 453-9777 

CMC INTERNATIONAL 
A Div ision of Computer Marketing Co rporation 
11 058 Main. Suite 125, Bel levue, WA 98004 
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Na• Prad•a11 

offers a software patch that enables 
the PDP-8 to talk to a PDP-11, 
treating it as a huge disk of file 
storage. In addition, DEC markets a 
package called Word-11, developed 
by Data Processing Design. Dick
man says Word-11 has the function
ality of WPS-8 and runs under the 
RSTS and RSX operating systems. 
DEC also offers DECtype-300, a 
hybrid word- and data-processing 
package for the company's line of 
PDP-11-based Datasystem 300s. 

Dickman predicts that DEC will 
not stop producing PDP-8s "until 
they have a good software product 
for the PDP-11." He sees LEX-11 as 
that product. 

Customers for LEX-11 include 

Lackland Airforce Base, San Anto
nio, Texas; Integrated Information 
Systems, Dallas; National Nuclear, 
San Francisco; and GTE Telenet 
Systems, Needham, Mass. GTE 
decided to buy LEX-11 because of its 
screen editing, embedded com
mands, ease of use and its ability to 
construct columns of numbers and 
perform arithmetic, time-period 
budgets and data processing, says 
Howard Cohen, senior staff special
ist. 

LEX-11 sells for $2500 for RT-11 
and TSX-PLUS versions, $5000 for 
RSX and RSTS and $7500 for VMS. 

- Fran Granville 
EEC Systems, Sudbury, Mass. 

Circle No 202 

Codata's CTS-300 offers 
'mainframe-level' performance 

Claiming a major breakthrough in 
µ.c performance and architecture, 
Codata Systems Corp. unveiled its 
newest Multibus-compatible µ.c at 
May's National Computer Confer-

ence in Chicago. The system, called 
the CTS-300, can process FORTRAN 
and Pascal software, including full 
ANSI-standard FORTRAN-77, which 
previously could run only on large 

Codata's CTS-300 §8000-based 16-bit µc can process FORTRAN and Pascal software, 
including FORTRAN-77, which previously could run only on mainframes or large 
minicomputers. 

MINI-MICRO SYSTEMS/July 1981 

800-227-2070 

. 800-972-5948 -
. IN CALIFORNIA 

• • ,£ .. 
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SWITCHING TERMINALS 
A PROBLEM? 
Now it's as easy as pushing 
a button with the TM-41 
Switching Device . 

FEATURES 
• Select up to 4 terminals 
• 5 user selectable 

operating modes 
• Terminal select switch 

attaches to terminal 

APPLICATIONS 
• Switching between 

CRT or Printer 
• CRT Printer ports 

sharing one Printer 
• CRT's at different 

locations having access 
to the Computer 

PRICE: $295 ea. 

Send for more 
information today. 

Front 

western telematic inc. 

To 
Modem , 
Printer 
or CPU 

Back 

llew Praducls 

minicomputers or mainframes. The 
languages operate under MERLIN, a 
UNIX-like operating system. 

The Sunnyvale, Calif.-based com
pany claims the new µc makes 
high-level processing economically 
feasible for more users because it 
eliminates the need for a mainframe 
with multiple terminals or an 
expensive timesharing system. 

The device features an M68000 
CPU, 256K bytes of high-speed cache 
memory and intelligent, high-speed 
control devices on one Multibus 
care!. The CPU operates at 8 MHZ 
without wait states. 

The CTS-300 can directly address 
as much as l.5M bytes of unseg
mented memory. The company says 
most other µp systems can address 
memory only in 64K-byte segments 
-a hardware and operating system 

2435 s. anne st.. santa ana, ca 92804 • (714) 979-0363 . toll free (800) 854-7226 restriction. Because the M68000 and 
CIRCLE NO. 130 ON INQU IRY CARD the software impose no addressing 

------------------------·------! restrictions, the CTS-300 can run 
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THE ELECTRONIC COMPONENT 
& BOARD AUTOMATIC TEST 

EQUIPMENT & 
MICROPROCESSOR 

DEVELOPMENT SYSTEM 
MARKET 

Frost & Sullivan has completed a 290-page report on the 
electronic component , board/ system ATE, & micro· 
processor development system market which : analyzes 
and forecasts sales and growth rates of three major 
groups and 12 classes of electronic ATE and MOS 
equipment to 1985: demonstrates the economic and 
technological bases upon which the market will grow: 
examines the diversity of testing required and the hard
ware / software available to accomplish this from com· 
ponent testing through final system testing and beyond: 
reviews the requirements and relative state of health of 
the principal end markets for ATE and MOS : and profiles 
the major suppliers to the marketplace - their product 
lines. sales , and marketing strategies. 

Price : $975. Send your check or we will bill you . For free 
descriptive literature, plus a detailed Table of Contents, 
contact: 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 
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programs as long as 1. 5M bytes. 
Differentiation between code and 
data is optional, thus offering no 
limit on a FORTRAN array size or a 
Pascal procedure. 

The M68000-based card plugs into 
one of the system's Multibus slots. 
The computer includes a CRT 
terminal, a detached keyboard and 
floppy- and Winchester-disk drives. 

Software for the CTS-300 includes 
full ANSI-standard FORTRAN-77 and 
Pascal compilers, enabling pro
grams written for large mainframes 
to run without modification. Also 
included are a 68000 assembler and 
linker, allowing Pascal and FOR
TRAN to be linked to assembly 
language, and a screen-oriented 
editor. The CTS-300 can also be used 
to write programs for large 
systems. 

A minimally configured CTS-300 
for FORTRAN-77 or Pascal sells for 
$19,500. Delivery time for the 
system with Pascal is 60 days, and 
with FORTRAN-77, 90 days. Codata 
Systems Corp. , Sunnyvale, Calif. 

Circle No 203 
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Aydin 5216 high-resolution multiprocessor-based color 
graphic systems lead the industry in fulfilling the needs of 

intricate process control CAD/CAM, simulation, C31, 
image processing and many other sophisticated 

applications. 

Versatility is the result of the Aydin growing family of 
hardware and 2D, 3D, imaging and CORE software 

modules. The 5216 gives you both the flexibility and pro
grammability to design and implement your ideas effi

ciently and economically; a true man-machine interface. 
For example, AYGRAF instruction sets provide both 

standalone and distributed processing capabilities to sup
port 2D graphics in a standardized manner. The 3D system, 
which supports standalone and host-driven applications, 
is designed to give the user the full benefit of sophisticated 
graphics, all with interactive control that doesn't burden 

the host computer. 

Aydin modular design also means that you can customize 
the 5216 to your strictest requirements, easily expand 

memories, add storage and utilize various user-program
mable lookup tables. In addition, a host of interactive 

devices are available, including joysticks, trackballs, 
graphic tablets, touch panels and lighted or non-lighted 

function keys. 

It all adds up to a user-oriented 5216 color system that is a 
reliable, flexible and economical solution to your graphics 

and image processing needs. Quicken your draw with 
Aydin, the industry leader in high-resolution, intelligent 

color graphics. For more information, contact Aydin Con
trols, 414 Commerce Drive, Fort Washington, PA 19034. 

Tel. : 215-542-7800. (TWX: 510-661-0518.) 

Leadership Features: 
• High-performance multiprocessor bus architecture • Pixel or 
graphic OMA block mode data transfer (800 nanoseconds per 16-
bit pixel) • Multiple pixels per word • Wide selection of display for
mats up to 1024x1024x16 • Video processing through lookup table 
RAM at bit rates to over 40mHz • High-speed hardware vector 
and character generation • Four sizes of alpha characters • High
speed hardware math • Both parallel and serial peripheral interfaces 
available • User programmable • 16-Bit microprocessor. 

AYDIN~ CONTROLS 
VISIT US AT SIGGRAPH, BOOTH #715 
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information. The CRT can periodical
ly display time, temperature, pres
sure and accumulated F 0

• Scientif
ic Industries, Inc., Bohemia, N. Y. 

Circle No 204 

, DSD offers DEC
compatible floppy disks 

:.tlfl 

Scientific Industries unveils 
sterilizer system 

The Steritrol 2 computer systems 
for sterilizer monitoring, control 
and documentation, can be operated 
by magnetic card, punch card, 
microcassette tape or keyboard. 
The system can conduct a question
and-answer dialog with an operator 
via an on-line printer and CRT 
terminal. The operator exchanges 
with the instrument unit number, 
truck number, lot number, cycle 
time and operator identification 

The DSD 440 double-density 
floppy-disk memory system offers 
software and diagnostic compatibili
ty with the DEC RX02. Available 
with interfaces to LSI-11, PDP-11 
and PDP-8 computers, the system 
can record data in either DEC 
double-density or IBM 3740 single
density format. The DSD 440 is 
packaged in a 5Y4-in. chassis. The 
system offers stand-alone diagnos
tics for the controller and drive 
assembly. Price is $3695 for a 
dual-drive system, with OEM dis
counts available. Data Systems 
Design, Palo Alto, Calif. 

Circle No 205 

ECLIPSE/NOVA* USERS 
Meet Our NEWEST Mux! 

Tl introduces 
µp development systems 

Multi-AMPL, available in three 
versions, provides a complete set of 
hardware and software develop
ment facilities for the vendor's 
16-bit 9900 family of µps and TM990 
series of µc modules. Each system 
offers concurrent multitasking op
eration, including compile, assem
ble, debug, edit and print, plus 
multiple processor emulation. Each 
standard system includes a CPU, a 
dual hard-disk drive unit and one to 
four 1920-character, 12-in. diagonal 
video display terminals with key
board and software. The systems 
use a high-level debug and test 
procedure language using integer 
and Boolean mathematics to enable 
users to prototype and develop 
µp-based systems. Prices range 
from $37,700 to $72,900. Texas 
Instruments Inc., Dallas, Texas. 

Circle No 206 
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Custom Systems' Model 420 Programmable Terminal Interface (PTI): 

• Eliminates need for comm. chassis. 

• Operates in any Nova 3, Nova 4, or Eclipse. 

• Includes 'plug-and-go' distribution panel. 

The PTI (16 programmable channels) is 
software-compatible with Data General's 
ALM programming format. Unlike DG's 
multiplexers, however, the PTI supports 
CTS, can be switched on demand to 
operate RS232 or 20 MA terminals, and 
comes complete with a 16-port distribution 
panel. Best of all, it sells for only $2200! 

Call or write today for more information. 

CUSTOM SYSTEMS INC 
6850 Shady Oak Road 
Eden Prairie, Minnesota 55344 
Telephone: (612) 941-9480 Telex: 290975 

'Trademark of Data General Corporation 
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''Together we're working 
to better serve mankind~' 

"On behalf of Vector computers, I'm pleased to tel I 
our dealers and OEMs that TRW's Customer Service Division 
will provide a nationwide, nine-month on-site service 
warranty for your customers. At no charge 

"This is the first time that any microcomputer has had 
this kind of comprehensive coverage. Now you can increase 
sales and decrease expenses by using our program -
knowing that TRW will be there to service us. And eliminate 
the need to maintain your own expensive personnel for 
on-site service. 

"So your customers have yet another reason to buy a 
Vector. We can increase their personal productivity, help 
them make faster decisions, improve their business, and 
now we offer a network that wi 11 service us at their business 
location. At no cost to them. 

"Right now, they're already up and going in Los Angeles, 
New York City, Denver, Dal las, Chicago, San Francisco, 
Northern New Jersey, Philadelphia , Atlanta , and Boston , 
with more on the way. 

"For more information, call us at 800-423-5857. In 
California, call 800-382-3367. Or write to us at 31364 Via 
Colinas, Westlake Village, CA 91362. 

"TRW, Vector and you. Working together, we can help 
our customers realize their full human potential'.' 

V-l:CTO=I 
Vector Graphic Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
*Within 50 mile radius of a TRW service center. 
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WHO COULD POSSIBLY MAKE 
A BETTER HIGH CAPACITY 

5%" FLOPPY THAN THE 
PEOPLE WHO INVENTED IT? 

Who, indeed? 
When we invented the high track density SIA" floppy, we gave you all the 

capacity of larger 8" floppies in the process-96 or 100 tpi that yield up to 1.1 mega
bytes per drive. And we started a movement. Now, everyone is making the high 
capacity 51/<i" drive. · 

But they're just not the same as the original. Maybe that's because nobody 
knows as much about 51h" floppies as we do. Or offers as much. 

As a result, over 75% of the system manufacturers choose Micropolis. And over 
95% of the double track density disk drives installed today are from Micropolis. 

Our wide range of drives comes with a precision centering mechanism 
to insure accurate centering of a disk-every time (four times better than the com
petition). In addition, we include ceramic/ ferrite double density recording heads, 
10 msec track-to-track access time, stainless steel precision-ground positioning 
reference, and the highest quality electrical and mechanical components available. 
So you get high track storage capacity, fast access, lowest cost per K byte, significantly 

Moximum #Delivered Positioning 
Capacity Through '79 Mechanism 

Shugart 437.5K < 5,000 spiral 
SA450 cam 

MPI 960K Evaluation steel band 
B91 only and capstan 

TEAC 960K < 10,000 steel lead 
50C Mainly in Japan screw 

Micropalis l ,lOOK 60,000 steel lead 
1016/1015 screw 

MICRO POLIS™ 
21329 Nordhoff Street 

Chatsworth, California 91311 
2131709-3300 • Telex 651486 

MICROPOLISTM INTERNATIONAL (U.K.) 
0734-860817 Telex 851847395 

Track 
Density 

48 

96/100 

100 

96/100 

Av. 
Access 
Time 

(msec) 

440 

240 

865 

365 

greater reliability and best of 
all, 3 years delivery experience 
of 85,000 high capacity drives. 

Our drive was designed 
from the ground up for its 
double density capacity, not 
merely redesigned from a 
single density unit. That's one 
reason we've shipped more 
high capacity 51/<i " floppies by 
far than anyone else. Another 
is that no matter how many 
imitators there are, there's no 
substitute for the original. 
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New lyslems 

can be expanded to 80 work 
stations. The system's main memo
ry unit uses 64K MOS LSI devices and 
has 256K bytes of system memory. 
Add-on storage units permit expan
sion to as much as 2M bytes. The 
system includes FORTRAN' COBOL 
and RPG. Peripherals include disk 

Small-business system storage, display and printer work 
offers 1.2M-byte storage stations, magnetic tape units and 

line printers. As many as eight 
magnetic-disk storage devices in 
any combination of fixed- and 
removable-cartridge units can be 
connected to provide as much as 
BOOM bytes of storage. Prices range 
from $25,000 for a single work 
station to $200,000. The TRW
Fujitsu Co., Los Angeles, Calif. 

Circle No 209 
The model 2600 small-business .- ---------------------------

system includes a Vector 3 console 
with a 12-in. VDT and keyboard, a 
zso-based single-board computer 
and 64K-byte memory. Mass stor
age units are dual, double-sided, 
quad-density, 5¥4-in. floppy disks 
storing a total of 1.2M bytes. The 
unit also includes the DualMode 
controller board, which corrects 5 
bits in every 256 bytes transferred 
from disk to CPU, and an RS232C 
interface port. Software includes 
the CP/M2 operating system, SCOPE 
screen-oriented program editor, 
RAID debugger, ZSM assembler and 
Microsoft BASIC 80 release 5. Prices 
start at less than $6000. Vector 
Graphic, Inc., Westlake Village, 
Calif. Circle No 207 

Raytheon announces 
data-processing system 

The PTS/1210 distributed-
processing system is available in 
3270, HASP, dual 3270 upline, 3270 
and HASP, and dual 3270 upline and 
HASP communication modes. The 
1210, which does not need disk 
storage, can be upgraded to 
distributed data-processing capabil
ity with the addition of disks. The 
system supports as many as 24 
dual-intensity 1920-character dis
plays with 3270-type typewriter or 
data-entry keyboards. Raytheon 
Data Systems, Norwood, Mass. 

Circle No 208 

TRW-Fujitsu introduces 
data-processing system 

The TFC 8500 multitasking, multi
user data-processing system can 
perform batch, on-line, or distri
buted-processing applications and 
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Get your Green 
Book now-free. 

28 valuable dis
count coupons 
worth $11,000 to
ward the purchase, 
lease or rental of 
terminals , printers , 
modems and more . 

Without it your 
next data products 
acquisition could 
cost you more than 
it should. Lots more. 

USIR can provide 
you with any data 

product you need. 
Or any combination 
of products as a 
package. Even com
peting lines. With 
service nobody can 
beat . And now the 
Green Book saves 
you thousands of 
dollars! 

You get it all from 
USIR: top brands, 
nationwide service, 
guaranteed deli very, 
flexible financing . 
Including our new 

Extended Term 
Rental program 
that combines the 
convenience of rent
ing with the lower 
rates of leasing. 

Send the coupon 
today and get the 
best possible deal 
on data products . 
From USIR. 
United States 
Instrument Rentals, Inc. 

(I-) 
A U S Leas1nq Company 

Saveupto 
SJl,000 

this year on 
data products. 
Don't bu~ rent or lease any 
data products without 
the USIR Green Book. 

r----o.K. USIR, send me I your free Green Book, with 
$11,000 worth of discount coupons. 

I Name M/Mic ro 7/8 1 

I Title 

I Company M.S . 

I Phone 

I Street 

I City/State/Zip 

L USIR,2988 Campus Drive, San Mateo, CA 94403 , (415) 572-6600 . .I ---------------CIRCLE N0.113 ON INQUIRY CARD 203 



New l1s1e•s 

DEC introduces 
PDP-11 /24 minicomputer 

The PDP-11/24 general-purpose 
minicomputer uses a hex-height 
CPU with custom MOS/LSI technolo
gy, an extended PDP-11 instruction 
set and memory addressing. The 
CPU is available in 51/4- and 
10¥2-in.-high chassis. The smaller 
unit provides as much as 768K bytes 
of memory using a 22-bit extended 
addressing option. The larger unit 
accepts lM byte of memory. The 
CPU provides an on-board floating-

ANIMATION 

SIMULATION 

point instruction set and a commer
cial instruction set. Three packaged 
systems are available. One has 128K 
bytes of memory, dual RX02 
floppy-disk drives and a choice of a 
DECwriter IV hard-copy or a VTlOO 
video terminal. The second has 256K 
bytes of memory, dual RL02 
10.4M-byte disks and a choice of 
VTlOO or DECwriter III terminal. 
The third has 256K bytes of 
memory, dual 28M-byte RK07 disk 
drives and a DECwriter III terminal. 
Prices for the PDP-11/24 start at 
$11,000. Prices for packaged system 
start at $19,800, including software. 
Digital Equipment Corp. , May
nard, Mass. Circle No 210 

Word-processing system 
has floppy or hard disks 

The AdLex executive word
processing system, based on the 
Altos ACS-8000 µc, provides floppy
or hard-disk storage of as many as 

GRAPHICUS-80 MAPPING 

offers a Simplified 
Approach to Refresh Graphics 
with a 21'' Screen Display 

CAD/CAM 

Waveform analysis, animation , mapping, simulation, CAD/CAM 
... you name the application and Vector Automation's intelligent 
termina l has the hardware and software to give you outstanding 
performance. With a resolution of 4096 x 4096 and 2,000,000 short 
vectors per second, the Graphicus-80 leaves its competition strug-
gling to catch up. And Graphicus-80 has a memory that's expandable to 
1.0M Bytes to go with its firmware and emulator packages. Highly inter
active with built-in diagnostics, the Graphicus-80 requires no analog adjust
ments. It's engineered by professionals with 9 years of CAD/CAM experience 
for systems flexibility and expandability to meet your needs. 

204 

59 million characters. A minimum 
configuration consists of a CPU, a 
Televideo or comparable CRT, a 
Xerox 1 700 series printer and a 
word-processing program package. 
Features include automatic tab
bing; left- and right-hand justifica
tion with fill, centering, bold and 
shadow printing, underlining; and 
automatic mail-list integration. 
Prices start at less than $9000. ADL 
Enterprises, Wharton, N.J. 
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Communications processor 
includes three serial ports 

The MC-80 communications pro
cessor features modular software, 
end-to-end peripheral control, mul
tidropped, polling front ends and 
communications between different 
computers. Device handlers allow 
the attachment of letter-quality or 
dot-matrix printers and CRT key
board terminals. Diagnostic indica-
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tors include transmission errors and 
modem status. The system provides 
16K bytes of ROM, 16K bytes of RAM, 
three serial communications ports 
and one parallel printer port. Price 
is $1595. Innovative Electronics 
Inc. Miami Lakes, Fla. 

Circle No 212 

Norango announces 
small-business computer 

The zso-based iBEX small-busi
ness computer handles word pro
cessing, general accounting and 
data processing for manufacturers, 
distributors, doctors, dentists and 
retail or service organizations. It 
operates with the CP/M operating 
system. An entry-level system 
contains 64K bytes of RAM, a 5¥4-in. 
floppy-disk drive with BOK bytes of 
disk storage, a typewriter-style 
63-key upper- and lower-case key
board with numeric and special
function keys and a 9-in. video
display screen with 24 lines of 80-cpl 
readout in upper and lower case. 
Prices start at $4878. Norango 
Computer Systems Inc., Don Mills, 
Ontario, Canada. Circle No 213 

Desk-top system 
has 700K-byte floppy 

The zso-based System 10 desk
top computer runs most software 
packages under CP/M version 2.2. 
The system includes a keyboard, a 
CRT and 700K bytes of storage on 
two minifloppy-disk drives. Other 
features include a 65K-byte RAM, 
two RS232 ports, an IEEE-488 and an 
RS449 port and a hard-disk inter
face. Price is $5950, with OEM 
discounts available. Data Whole
sale Corp., San Leandro, Calif. 

Circle No 214 

Security system 
provides surveillance 

The Dimension 2000 desk-top 
security-management computer 
system provides television surveil
lance, alarm monitoring, card-key 
access control and control of 
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security-related building opera
tions. The system enables one 
person to monitor visually and to 
control all security-related activities 
in an office or plant and at remote, 
satellite facilities. Other features 
include a 9-in. CRT/CCTV screen for 
English-language data display and 
television surveillance, full English
language programming capabilities 

/.- . 

I • I 
-"· · .......... ~ J 

on a typewriter-like keyboard, 
accessible only by code word, access 
control for as many as 4100 
cardholders at as many as 32 
card-reader locations, built-in en
try/exit and anti-passback control, 
64 access levels, eight time zones 
and executive bypass to override 
controls. Cardkey Systems, Chats
worth, Calif. Circle No 215 

From design to delivery. 
Peripherals you can depend on. 

Burroughs line of computer peripherals is growing daily. So, before you begin 
your project, it will pay you to contact Burroughs for application assistance. 

We'll help you do the job right, then supply you with peripherals that are 
rugged and dependable. All backed by the Burroughs warranty for customer 
satisfaction. Our worldwide production facilities assure your supply. Get the 
full story about how you can build Burroughs quality into your design . • Fixed 
and floppy disk drives •Print heads and print mechanisms •Flat panel dis
plays •Terminals and printers •Tape drives. Call or write for the name of 

your nearest representative. 
Burroughs OEM Marketing, Burroughs Place, 

Detroit, MI 48232. (313) 972-8031. East Coast: 
(201) 757-5000. Central U.S. : (612) 932-3800. 

- • West Coast: (714) 835-7335. In Europe, Lang-• -='='. wood House, High Street, Rickmansworth, 
e• iiiiJ!! Hertfordshire, England. Telephone Rickmans-

- worth (09237) 70545. 

Burroughs 
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Ille• Pr1dua1s 

printers 
Data Printer announces 
1200-lpm band line printer 

The 1200-lpm, 132-column model 
3121 band line printer includes an 
optional switch-selectable feature 
that allows it to produce draft
quality output at 600 lpm. Features 
include more than 40 digital display 

symbols; a spool ribbon system that 
provides more than 60 million 
character impacts; a full line buffer; 
a noise level lower than 65 dBA; 
operator interchangeable 48-, 64-, 
94- and 128-character bands; and a 
gravity-activated paper-stacking 
system. Price is $7800 in OEM 
quantities. Data Printer Corp., 
Malden, Mass. Circle No 216 

BIZCOMP 1022 for Computer Applications 
Looking to have your small business system do late-night polling over the telephone 
net? Or how about store-and-forward electronic mailing, distributed networking or 
automatic data downloading? IMPOSSIBLE using acoustic couplers. FAT CHANCE 
with a "DUMB" modem. BIZCOMP's new 1022 Intelligent Computer Modem is de
signed for the versatility and performance needed in computer applications-at a 
price you can afford! 

There was a time when business applications required a modem, an auto-calling unit, a 
DAA and a messy computer interface board. Not to mention a bear of a headache trying 
to write the comm software. Well now you can wash your hands of the mess and hassle 
of outmoded "DUMB" modems. Plug in a BIZCOMP Intelligent Modem and discover 
the simplicity of a full control, 3-wire RS-232 interface. An integral serial dialer with both 
tone and dial-pulse capability. Direct connect, FCC registered auto-answer. And 
reliable Bell Standard 103 compatibility at up to 300 baud. The 1022 even does double 
duty as a remote maintenance/diagnostics device. Whatever your application, BIZ
COMP Intelligent Modems open the road for advanced communications. 

BIZCOMP Communications ... 
Why not start with the best? 

BllCO•P 
P.O. Box 7498 • Menlo Park CA 94025 • 41 5/854-5434 

Rentals and leasing available from Leasametric, 8001227-6773; 4151574-5797 In Calif. Patent Pending 
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Low-priced MX-70 
prints 80 columns 

The MX-70 dot-matrix impact 
printer prints unidirectionally at 80 
cps with 40 double-width characters 
or 80-column printing. It provides 
top-of-form recognition, program
mable line feed and form lengths, a 
self-test mode and an adjustable 
tractor feed. It also features a 
high-resolution, 60-dpi capability. 
Price is less than $450. Epson 
America, Inc., Torrance, Calif. 

Circle No 217 

Dataroyal units offer 
compressed printing 

The IPS 5000A matrix printer 
includes compressed print that 
places 132 characters into an 
80-column space and 233 characters 
into a 136-column space, elongated 
printing for both compressed and 
standard print densities, a logic
seeking print method and program
mable horizontal and vertical tabs. 
The printer can generate a standard 
96-character USASCII at 10 cpi in a 9 
x 9 dot-matrix format, with true 
lower-case descenders and underlin
ing. Seven foreign-character sets are 
available, including British, French, 
German, Swedish/Finnish, Da
nish/Norwegian, Spanish and Ital
ian. The 80-column version sells for 
$1160 in single-unit quantities and 
$735 for 100-unit quantities. The 
136-column version sells for $1345 
and $835 in single- and 100-unit 
quantities, respectively. Dataroyal, 
Inc., Nashua, N .H .. 

Circle No 218 
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New Praducls 

printers 

Impact printer 
uses one hammer 

The GP-SOM dot-matrix printer 
prints both graphics and alphanu
merics using one print hammer. It 
employs a rotating platen with 
protruding spines positioned be-

hind the paper. The image is 
created by multiple hammer strikes 
in rapid succession as the print head 
advances across the paper in front 
of the rotating platen. Features 
include ASCII upper- and lower-case 
character sets, as many as so 
columns with 12 cpi, adjustable 
tractor feed, three-copy reproduc
tion, 12w power consumption , 

Centronics parallel interface and 
full graphics capability with a 
resolution of more than 60 dpi. 
Single-unit price is $399, and 
1000-unit OEM price is $250. Axiom 
Corp ., San Fernando, Calif. 

Circle No 219 

IBM introduces 
impact printers 

------ ----------------------, The model 5219 impact printer 

ORIGIN OF 
THE SPECIES. 
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Fourteen years ago, 
Pertee® set the industry 
standard in mini -computer 
tape drives. Since then, a 
lot of other companies have 
followed with copies of 
their own- good copies. 

Even so, our innova
tions continued and we still 
remain the number 
one independent tape 
drive manufacturer. 

Evidently, people 
realize that there's 
just no substitute for 
the original. 

For more informa
tion, write Pertee Computer 
Corporation, Peripherals 
Division, 21111 Erwin Street, 
Woodland Hills, CA 91367. 

PEi:!IPHEi:l~LS 

Perfecting 
Technology 

,cJ981 Pertee Computer Corp o r<.1110 11 
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uses a bidirectional print wheel and 
offers continuous forms feeding and 
automatic, dual-drawer sheet 
feeding options. Two models are 
available with rated burst speeds of 
as much as 40 and 60 cps. Other 
features include horizontal spacing 
of 10, 12 and 15 pitch, proportional 
spacing, 10 type styles available on 
96-character print wheels and a 
print-wheel drop-in cartridge. Pric
es for the 5219 models BOl and B02 
are $5050 and $5450, respectively; 
lease rates are $200 and $217 per 
month, respectively. IBM Corp., 
General Systems Division, Atlan
ta, Ga. Circle No 220 

Harris announces 
band printers 

The model 4320 300-lpm band 
printer prints 64 ASCII characters; a 
second model uses a 96-character 
set at 240 !pm. Features include 
132-column print lines, with 136 
columns optional, 12-channel verti
cal formatting, a self-test mode with 
diagnostic display and a cartridge 
ribbon system. Print band life is 
rated at approximately 30 million 
impacts per character. The 1000-
lpm model 4240 prints 132 charac
ters per line with a 64-character set. 
It is also available with 96 
characters and a 132-character line, 
at 730 !pm. The model 4330 band 
printer prints 600 !pm with the 
64-character set and 445 !pm with 
the 96-character set. Prices range 
from $9500 for the 300-lpm printer 
to $29,900 for the 1000-lpm model. 
Harris Corp., Fort Lauderdale, 
Fla. Circle No 221 
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MDBS .. • 

true data base management 
for small systems! 

Harvey M. Weiss, 
an independent 

software reviewer, 
has this to say 

about our system: 

Check these 
advanced features 

for yourself: 

Is MDBS right 
for your system? 

"MOBS is truly a data base management system ... , not a file management system." 

"MOBS . . . offers the data manipulation, query, and report-writer capabilities of a DBMS 
found on much larger and more complex computer systems." 

"MOBS has come to the rescue with . .. products whose ability to reduce development time 
and implement processes not available elsewhere make them invaluable to integrators and 
developers of µc-based systems." 

For the complete Weiss review, see "Downscaling DBMS to the Microworld," Mini-Micro 
Systems, April , 1981 , pp. 187-195. 

Flexible, powerful data structuring capabilities: network and hierarchical data structures, 
including many-to-many relationships (not available elsewhere). 

Genuine data base management capabilities : far surpasses file management in data 
independence, automatic maintenance of relationships , and complete lack of data 
redundancy. 

English-like, nonprocedural query language interface: ad hoc queries result in the automatic 
generation of desired reports, tables, files, and relations. 

Host language interfaces, including various BASICS, COBOLS, PASCALS, FORTRAN, PL/I , 
C, and several assemblers. 

Extensive built-in data access security (256 levels) . 

Automatic transaction logging and data base recovery. 

Dynamic data base restructuring . 

Plus many other advanced data base management features. 

MOBS is written in Z-80, 6502, 8080 and 8086 machine language and run under CP/ M (and 
similar derivatives) with CBASIC2, PL/1, PASCAL Z, PASCAL M, PASCAL MT+, BOS C, CIS 
COBOL, and Microsoft COBOL, FORTRAN, or BASIC; under North Star DOS and North Star 
BASIC; under TRSDOS or NEWDOS with TRS DISK BASIC; with Apple DOS and Applesoft 
BASIC; and with 86-DOS. 

MOBS requires only 18K to 20K bytes for the Z-80 version , 22K for the 8080, and 30K for the 
6502. 

MOBS is independent of the types and sizes of disk drives. 

To learn more • For free literature about serious data base management on a microcomputer, please fill out 
and mail the coupon. 

• For a practical introduction to true data base management for small computers, please send 
$20 (Indiana residents, add 80¢ tax) for PRIMER/GUIDE manuals. 

•For a comprehensive DOCUMENTATION PACKAGE consisting of THE PRIMER plus user 
manuals covering the MOBS, ORS, RTL, and DRS, please-forward $60 (+ $2.40 Ind. tax) . 

1-------------------------. ------------------------
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Setting 1tandard1 of excellence for data base 
software . . . worldwide. 

Mtcr" 
Dutil Huse 
5ustems. Inc. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 

Dealer I distributor I OEM inquiries invited. 

YES, please send me more information on the 
remarkably flexible MDBS Data Base System. 

Name Title __ _ 
(Please print) 

Company ----------- ----

Address 

City 
(State) (Zip) 

Phone 

MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 
Lafayette, IN 47902 

CIRCLE N0. 119 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/Ju ly 1981 



New Prad•als 

interfaces 
and controllers 
IEEE-488 card links Apple II 
to 1400 instruments 

This IEEE-488 interface card is 
designed to link Apple II personal 
computers with more than 1400 
scientific and technical instruments. 
The card package includes a cable 
connecting the card to a standard 
IEEE-488 fem?.le connector, which 
connects the bus shield to the 
Apple's case ground. The card 
functions as both a controller and a 
device and needs only basic com
mands to control the bus. The card 
implements a fully compatible 
subset of the IEEE-488 standard. 
Price is less than $500. Apple 
Computer Inc., Cupertino, Calif. 

Circle No 281 

Lobo announces 
Apple II disk controller 

The LCA-22 disk controller board 
for the Apple II µcs is software
compatible with Apple DOS and 
contains 256 bytes of on-board boot 
ROM. It controls as many as four 
8-in., single- or double-sided, single
or double-density floppy-disk drives 
with a total storage capacity of 4.4M 
bytes. Other features include a 
200-msec. average access time and a 
62. 5K-byte-per-sec. transfer rate. 
Single-unit price, including control
ler card, cable, diskette and 
documentation is $699, with quanti
ty discounts available. Lobo Drives 
International, Goleta, Calif. 

Circle No 282 

MCT announces 
controller for DEC Unibus 

The SMV15 single-board storage 
module disk controller for the DEC 
VAX-11 /780 and PDP-11 Unibus 
series features 32-bit data-error 
control and header error control and 
supports one or two SMD interface
compatible drives, including Win
chesters. The controller has 
jumper-selectable DMA throttle 
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rate, enabling users to choose 
transfer bursts of 1 to 15 words, or 
maintain constant transfer while 
monitoring for bus requests. The 
controller sells for $3900 in single
unit quantities, with OEM and 
quantity discounts available. Mini
Computer Technology, Palo Alto, 
Calif. Circle No 283 

Printer controllers offer 
1500-lpm capability 

The model DPC 40-DS and DPC 
50-DS controllers for Norn and 
Eclipse minicomputers accommo
date the \'endor 's band printers 
with speeds of 300, 600, 900 and 
1500 lines per min. Speed selection 
is through on-board switches. Both 
controllers are bus- and software
compatible with the minicomputer; 
no hardware or programming 
changes are required. The DPC 
40-DS uses an 8-bit parallel data
transfer bus that handles a full ASCII 
96-character set and vertical format 
paper-movement instructions. The 
DPC 50-DS has a 16-bit parallel input 
from the computer with an 8-bit 
parallel output bus and a 256-bit 
RAM. With controller installed, the 
printers sell for $3250 tp $34,400. 
BDS Corp., Menlo Pi:irk, Calif. 

Circle No 284 

MCT announces disk 
controller for DEC PDP-11 

The EDC21 single-board emulat
ing disk controller for the DEC 
PDP-11 Unibus emulates the DEC 
RHll controller interfaced to multi
ple RM02/03/05 disk drives. The 
controller runs with unmodified DEC 
operating systems, including 
RSTS/E, RSX-llM and RT-11. A 
stand-alone pack formatter /con
troller diagnostic is also included. 
The EDC21 can support as many as 
four SMD drives in any combination 
of capacities. Price is $4900 in 
single-unit quantities and $3800 in 
25-unit quantities. MiniComputer 
Technology, Palo Alto, Calif. 

Circle No 285 

Excellence 
Datasystems products are 
Line Printer Controllers. 

Our goal is excellence . 

Excellence in design. 

Excellence in manufacture. 

Excellence in 
customer service . 

We apply this standard to 
even the smallest activity 
within our organization . 

And therefore thousands 
of DEC, Data General 
and IBM Series 1 users 

rely on Datasystems for fully 
compatible, trouble- free 
line printer interfacing. 

Standard f ea tu res include 
Self- Test, Software 
Compatibility, Switch 
Selection, Technical 

Documentation and the 
highest quality components . 
Same day shipping is also 

available on request . 

If you require Line Printer 
Controllers that match your 
own standard of excellence, 

look no further. 
Call (714) 566-5500 

or write to us. 
Today. 

0-DATASYSTEMS-
8 VtESPEl(COR!' subsidiary 

We make the difference. 

8716 Production Avenue 
San Diego, CA 92121 
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211 



New Prallucls 

disk/tape provides digital control of all servo 
electronics, velocity profiled look-up 
tables, digitally controlled brush
less DC motor/drive and crystal
controlled sectoring with switch
selectable sector formats for the 
fixed disk. Price is $2300 in OEM 
quantities. Western Dynex Corp., 

20M-byte drive 
sells for $2300 

The Series sooo cartridge-disk 
drive includes a !OM-byte remova
ble disk and a !OM-byte fixed disk. A 
µp-controlled supervisory system Phoenix, Ariz. Circle No 286 
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brush less DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which, unlike aluminum , won't stretch with heat. Extra-rugged and 
precision molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on. For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write: 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 
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RMS Winchesters 
pack 12. 72M bytes 

These 51/4-in. Winchester-disk 
drives offer capacities of 3.18M, 
6.36M and 12. 72M bytes (unfor
matted). Features include an elec
trical brake that secures the spindle 
to prevent media and hE <id damage 
when the system is moved or 
shipped, a data separator that 
prevents errors and enables use of 
more efficient data codes, provision 
for a landing/shipping zone outside 
the data area, which protects data 
from head landings, and an electron
ically dampened actuator. The drive 
uses less than 2ow of power. Prices 
range from $750 to $1270 in 500-unit 
quantities. Rotating Memory Sys
tems, Inc., Sunnyvale, Calif. 

Circle No 287 

DSD offers DEC
compatible floppy disks 

The DSD 440 double-density 
floppy-disk memory system offers 
software and diagnostic compatibili
ty with the DEC RX02. Available 
with interfaces to LSI-11, PDP-11 
and PDP-8 computers, the system 
can record data in either DEC 
double-density or IBM 3740 single
density format. The DSD 440 is 
packaged in a 5Y4-in. chassis. The 
system offers stand-alone diagnos
tics for the controller and drive 
assembly. Price is $3695 for a 
dual-drive system, with OEM dis
counts available. Data Systems 
Design, Palo Alto, Calif. 

Circle No 288 
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OVA announces video 
disk player 

The PR-7820-2 video disk player 
provides two-way communications 
with most computers. It uses a 
low-power laser beam to relay any 
combination of motion picture 
sequences, sound and still frames 
from a video disk to any standard 
television receiver or monitor. 
Features include slow motion, 
freeze frame, frame-by-frame view
ing, forward and reverse scanning 
and direct automatic random access. 
Using a remote keypad, a user can 
locate a picture by reference to the 
appropriate frame number. Two 
audio channels can be used for 
either stereophonic sound or bilin
gual programming. Price is $2475 in 
quantities of one to 24. Disco Vision 
Associates, Costa Mesa, Calif. 

Circle No 289 

Dynalogic announces 
DEC RXV21 replacement 

The model 8202 floppy-disk sub
system, which is software-, hard
ware- and media-compatible with 
DEC's LSI-11 µc replaces DEC's 
RXV2I floppy-disk subsystem. The 
subsystem includes controller elec
tronics mounted on a single dual
height card that plugs directly into 
any standard LSI-11, LSI-11/2 or 
LSI-11/23 Q-bus slot. The controller 
also incorporates an on-board boot
strap that boots single- or double
densi ty diskettes. The unit is 
enclosed in a low-profile chassis 
including ball-bearing rack-mounted 
slides. Airflow enters and exits only 
at the front for efficient cooling 
when the unit is mounted in a 
cabinet. Price is $3595. Dynalogic 
Corp., Ottawa, Canada. 

Circle No 290 

Winchester storage module 
is EXORbus-compatible 

The 9670 series of disk- and 
tape-storage devices can be inter
faced to the M6800/6809 µp bus. 
Each configuration is a complete 
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storage system with one or more disk drive. The storage module 
drives, an intelligent controller, a controller responds to IO high-level 
power subsystem and a host adapter commands and features full-sector 
that is pin- and outline-compatible buffering and burst error correc
with the Motorola EXORciser and tion. Single-quantity prices for the 
Micromodules. The module includes IOM- byte Winchester, IM-byte 
a IOM- or 20M-byte 8-in. Winches- floppy configuration is $5295. Cre
ter-disk drive and a 0.25M-, 0.5M- or ative Micro Systems, Garden 
IM-byte, 8-in., double-sided floppy- Grove, Calif. Circle No 291 

OUT FRONT 
As a distributed graphics processing system 
Compare our new VG 33000 graphics system with any other 
and you'll see why we're out front with features no one else can 
offer. At a price that's comparable. In fact , there's a lot more to 
our VG 33000 than meets the eye. There's our distributed graphics 
library that moves the processing load off the host computer. 
There's our remote capability, with a synchronous serial line 
interface, that lets you locate work stations up to a mile away 
while communicating at rates up to a megabit. You get true 30 
with the VG 33000. There are industry standard network proto
cols, local picture editing, off-line diagnostics, and a geometric 
shape generator. The VG 33000 has the fastest 30 clip/zoom 
rate available. All features you won 't find on any other system. 
Plus, the VG 33000 can operate as a stand-alone system without 
host computer involvement to save you valuable computer time. 

Our VG 33000 is so far out front in state-of-the-art technology, 
it has no competition. Find out today how you can be out front. 
Call or write: 

• Vector General, Inc. 
More than meets the eye. 

21300 Oxnard Street, Woodland Hills, CA 91367 
(213) 346-3410 TWX: 910-494-2764 
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Job control system 
operates on Apple II 

The Job Control System, operat
ing on the Apple II computer with 
the Pascal language, provides 
job-status data for determining the 
cost of producing a product or 
providing a service. Labor hours, 
costs, production quantities and 
shipped quantities are posted to the 
system. Reports, including job 
listings, job-cost summaries, indi
vidual job reports, and work-in
progress reports, give profit-and
loss values and variances. JCS will 
also compute work-in-progress in
ventory values. Rate structures and 
report formats for as many as 500 
cost centers can be tailored to user 
requirements. As many as 400 jobs 
in progress are permitted. Price is 
$750. High Technology Software 
P roducts, Inc., Oklahoma City, 
Okla. Circle No 292 

Package provides 
FORTRAN word processing 

MUSE provides word processing 
operations on ANSI-FORTRAN-com
patible computers. Full-screen cur
sor . control is provided. Pagination 
is automatic or under manual 
control. Formats for letters, reports 
and manuals are automatically 
defined or can be changed at any 
place in a document. Documents are 
displayed on the CRT terminal 
screens exactly as they appear in 
printed form. MUSE moves symbols, 
sentences and paragraphs to differ
ent parts of a document under 
operator control. An operator can 
also erase characters, words and 
sections. Page headers and footers 
can be added or changed anywhere 
in the document. A perpetual lease 
is $6800. MARC Software Interna
tional , Palo Alto, Calif. 

Circle No 293 

ASAR provides 
DEC-To-Intel file transfer 

ASAR allows the transfer of files 
between Intel ISIS formatted single
density diskettes and DEC PDP-11 
systems operating under RSX-llM. 
Files can be transferred in either 
direction, with the required format 
corrections applied automatically. A 
user familiar with the ISIS operating 
environment can use ASAR immedi
ately because the function and 
syntax of the ASAR command 
language exactly match those of the 
corresponding ISIS commands. A 
FORTRAN /IV subroutine library 
included with ASAR gives users the 
ability to access ISIS diskette files 
directly from their own programs. 
Price is $795 in executable format 
and $1850 in source-code format; 
media charges are extra. Program
ming Concepts, Inc., Coram, N. Y. 

Circle No 294 

Mode' VRG-Q 
Add-In Graphics Memory 
for the Q-BUS 

D 512 x 512 x 1 Frame Buffer 
D Simultaneous Character Display 
D Dual-Height Card 

The VIURAM family of video interfaces 
with advanced features makes your 
display 1/0 a natural extension of your 
computer software, not a choke point. 
Our direct-access alpha-graphic display 
hardware, by avoiding cumbersome serial 
methods, provides maximum efficiency, 
fast character and pixel thruput, and 
extreme ease of software implementation. 

D Line-By-Line or Direct Addressing 
D TEK 4010 Emulation Software 
D Low Cost, Available Now 

Peritek 
corporation 

Contact Tom Birchell at: 

3014 Lakeshore Avenue 
Oakland , California 94610 
( 415) 465-9000 
TWX: 910-366-2029 

Computer Technology Division 
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The System/48 is the outstanding office automation com-

puting system for the 80's it's so productive we call it 
MAGIC©. Look at these features 
• One to eight interactive users per node 
• Data management system 
• Report generator 
• Query processor 
• Screen format generator 
• Automatic interface code generator 
• Up to '/, Mbytes of user memory 
• Winchester disk with 18-million bytes (formatted 

capacity) 
• 15-minute mean-time-to-repair 
• Built-in protection from line-voltage spikes, noise, and 

brownouts 
And, it features MAGIC©. the Operating System that gets 

things done faster than you can say abracadabra because 
of its multi-keyed Indexed-Sequential Access Method and 
flexible file-organization. MAGIC© also offers high security, 
with password protection MAGIC© supports global or local 
printers for as many users as desired. 

MAGIC© also includes DataMagic II - TE l's red-hot data
base manager DataMagic II has even more tricks up its 
sleeve - like automatic or manual record-lock protection 
and automatic transaction backout to protect the database. 
And 1t runs application software written for CP/M 2.X. 

Take a MAGIC© leap into the future I 
Arrange to attend one of our regularly scheduled System/ 

48 workshops (RSVP) 

OEM and Dealer Inquiries Invited 

[!!j] I System/48®1 
5075 S LOOP EAST. HOUSTON . TX . 77033 
(7 13) 738-2300 TWX. 910-881 -3639 



lllew Li1era1ure 

Catalog examines 
VMOS power MOSFETs 

A line of VMOS power MOSFETS is 
described in a brochure. The 
eight-page catalog, which includes 
photos, charts and diagrams, details 
silicon-gate technology and N- and 
?-channel devices. The brochure 
also covers impedance, drive re
quirements, paralleling and switch
ing. Ferranti E lectric, Inc., Cam
mack, N. Y.. Circle No 295 

Application note features 
all-digital correlator 

The TDC1023J all-digital correla
tor is described in an application 
note. The 22-page booklet covers 
direct comparisons of non
redundant and non-expanded data, 
comparisons of expanded-code data 
sequences and synchronization with 
incoming signals. The publication 

AOSOn 
A NOVA ~ 4/X? 

Wild Hare's 

also details logic analysis, time
delay measurement, identification 
of periodicities in a data stream, 
error detection and correction, 
interference reduction, code multi
plexing, word and bit synchroniza
tion, correlation of multi-bit func
tions and convolution. TRW LSI 
Products, La Jolla, Calif. 

Circle No 296 

Booklet features 
development system 

The Series 80 MANTIS application 
development system is detailed in a 
brochure. The 10-page bulletin 
covers programmer productivity, 
training costs, investment in short
lived applications, end-user involve
ment, corporate productivity and 
protection of software investment. 
The brochure also includes case 
histories. Cincom Systems, Inc., 
Cincinnati, Ohio. Circle No 297 

MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now hove a choice when upgrading to a mul
ti-user environment Previously, the only way to support a 
true multi-user environment was to upgrade toAOS. but 
not anymore. 
MTSS provides all of the standard RDOS features for up 
to 16 users simultaneously and each user is totally in
dependent Users may edit. compile and execute pro
grams written 1n FORTRAN IV. FORTRAN V. ALGOL. BASIC. 
MACS. etc. 
This means no software rewriting is necessary No new 
operating system need be installed 
Mare importantly. MTSS supports a ll NOVA " 's as well 
as ECLIPSE · 's so no expensive hardware upgrade 1s 
required 

Now Data General Users 
Have A Choice! 

Brochure outlines 
CRT editing terminal 

The 132115 CRT editing terminal is 
detailed in a brochure. The four
page booklet describes the system's 
soft keys, screen, memory, commu
nications and setup operation modes 
and options. The pamphlet also 
includes photos, and technical 
specifications. TAB Products Co:, 
Palo Alto, Calif. Circle No 298 

Publication covers 
quad-channel instruments 

The Series 5200 and 5300 high
density alarms, transmitters and 
computing instruments is detailed 
in a catalog. The 14-page bulletin 
explains the systems' principles of 
operation and includes specifica
tions, 1/0 and wiring data, power 
supplies, enclosures, general dimen
sions and ordering information. 
Rochester Instrument Systems, 
Rochester, N. Y. Circle No 299 
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54dB. 
Put up or shut up. 
The Gauntlet Is Down 
Con ony dot matrix computer printer match the 

INFOSCRIBE 1000? Its sound level in normal, continuous 
operation is only 54 dBA. By independent sound laboratory 
test.' 

That's right, 54 dBA. Like a group office where paper 
shuffling and throat clearing ore making most of the noise. 

As for as we're concerned, INFOSCRIBE 1000 is the 
quietest serial matrix impact printer on the market. 

Compare with the typical matrix printer that con sound 
like a blender full of ball bearings, and you have the Number 
One reason why your next printer will be on INFOSCRIBE 1000 

Even printers advertised at 56dB are a full 2 dB higher 
than ours. (Remember, every 3 dB up doubles the noise.) 

A New Generation Printer 
If INFOSCRIBE lOOO's purr were its only benefit, you 

should still buy it for the sanity of your office staff. But it 
happens that INFOSCRIBE 1000 is also the most feature
packed, the most beautiful, and the most economical printer 
in its class. 

Graphics Galore 
INFOSCRIBE 1000 doesn't print characters only. Under 

software control it produces charts, diagrams, graphs, signs, 
anything within a vertical and horizontal resolution of 70 dots 
per inch. Now we're talking about a capability that can 
enhance management presentations, sales reports, even 
technical documents. 

Format Flexibility 
INFOSCRIBE 1000 can produce data processing 

quality characters at 10, 12, or 16.5 characters per inch, or 
correspondence quality characters at 10. You also get 
subscripts and superscripts in any selected pitch, double
wide printing, true lower case descenders, and true 
underlining. 

IN 

In addition to two different character sets stored in the 
printer, a third character set can be downloaded from the 
host computer. This offers a total of 288 different characters 
that can be selected on a character-by-character basis. 

Gratifying Throughput 
There's more to INFOSCRIBE lOOO's speed than a 

nominal 180 characters per second. High-speed paper 
movement with vertical and horizontal tabbing, plus 
bidirectional printing with logic seeking in both directions 
gets a lot of work ouf of the machine. And that's equivalent 
to having a faster computer. 

Unmatched Elegance 
It's almost unfair that INFOSCRIBE 1000 is also the 

industry's best looking matrix printer. Slim, sleek, graceful, 
it makes those machines with the visible viscera look like 
remnants of early experimental days at Menlo Pork. 
INFOSCRIBE 1000 is completely enclosed, sealing dirt out 
while sealing noise in. Its controls use membrane switches, 
so not even knobs or buttons break its sculptured exterior. 

Demand the INFOSCRIBE 1000 
Is there a single reason why you should have any 

printer but the INFOSCRIBE 1000? At $1,825 in singletons 
(substantially less in OEM quantities), INFOSCRIBE 1000 
becomes mandatory for your system. 

Insist on it from your system specialists. And if you ore 
buying a first-time computer, no matter what make, ask for 
the printer that is setting a new standard : INFOSCRIBE 1000. 

Get full details from your nearest lnfoscribe 
distributor/ representative. Or talk to your computer dealer. 
If he doesn't handle lnfoscribe yet, he will. 

*Contact lnfoscribe for an abstract of the independent 
testing laboratory report. 

QUIETLY AUTHORITATIVE 
Corporate Headquarters and Factory: lnfoscribe, Inc., 2720 S. Croddy Woy, Santo Ano, California 92704. Distributor/Representatives: CA, HI (714) 964-4722 or 

(415) 948-8961; CO, UT, WY (303) 371-4140 or (801) 292-8145; WA, OR, MT, ID, AK (206) 455-4922, IA, IL, IN, WI (312) 298-4830 or (414) 351-6123; TX, OK, AR, LA (214) 661-9633, (713) 681-0200, 
(918) 252-9646 or (512) 454-3579; MA, VT, ME, CT, RI , NH (617) 729-5770, (413) 737-6624 or (203) 624-7800; MN, ND, SD (612) 922-7DTI: DC, VA, MD (301) 424-1416; NY (315) 699-2651, 

(716) 223-4490; France 334·30·2D; United Kingdom (063-33) 69162; Austra lia (61·2) 29-3753. 
Overseas Distributor Inquiries Welcome 
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Things that are easier to use do more work. 

Video terminals are 
very personal devices. 
And many people who 
use them are not familiar 

with computers. 
So we designed the VTlOO 

and VT132 (for smart, block mode 
applications) to be as easy to use as possible. 

Even friendly. 
The keys on the detached keyboard are patterned 

and sculptured to feel like those on your favorite 
electric typewriter. Smooth scrolling of text onto the 
screen allows new data to be reviewed easily. You can 

display 80 or 132 columns so you 
can review the data printed on 
14-inch wide reports without 
wraparound. 

Crisp, well-defined characters 
are easy on the eyes. And to make 
it easier to isolate information, 
lines can be made larger and char
acters can be reversed, bright
ened, underlined, or even made 
to blink. A line drawing character set 
makes video forms look like the 
printed forms you're used to. 

You can even split the screen so new 
material scrolls smoothly, while other impor
tant data, such as column headings or status 
lines, remain stationary. 

And best of all, you can easily customize Digital's 
video terminals to your own personal preferences 
straight from the keyboard, and save your prefer
ences in a non-volatile memory. Thus you can confi
gure them to suit a wide variety of work situations 
for any system supporting asynchronous ASCII 
terminals. 

You would think that, designed as they are for 
easy use, our terminals would lead a life of ease. 

They don't. You'll find they work even harder. 
To buy a VTlOO or VT132, contact your Digital 

terminals dealer. For the names of dealers nearest 
you, call 800-225-9378 (outside the Continental U.S. 
and in Massachusetts call 617-467-7068) between 
8:30am and 5:00pm Eastern time, or contact your 
local Digital sales representative. 

Digital Equipment Corporation, Terminals Product 
Group, MR2-2/M67, One Iron Way, Marlboro, 
MA 01752. Tel. (617) 467-7068. In Europe: 12 Av. 
des Morgines CH-1213 Petit-Laney /Geneva. 

In Canada: Digital Equipment of Canada, Ltd. 
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Bulletin features 
µc software 

System software for LSI- 11/2 and 
LSI- 11/23 µcs is described in a 
brochure. The eight-page publica
tion details the RT-11 development 
operating system and the RT 2 

execute-only subset. The brochure 
also includes details on high-level 
language support, program devel
opment utilities, a DCL interface, 
optional high-level languages and 
support services. Digital Equip
ment Corp. , Northboro, Mass. 

Circle No 300 

EPTAK 700 controller 
detailed in a pamphlet 

The EPTAK 700 controller is 
described in a brochure. The 
six-page booklet details the unit's 
CPU, 1/0 modules, power supply, 
programming terminals and soft
ware languages. The brochure also 
examines an error-detection-and
indication package, graphics display 
package and signal support ser
vices. E agle S igna l Industrial 
Systems, Davenport, Iowa. 

Circle No 301 

Bulletin features 
data-shield units 

Security chambers for computer 
tapes, disk packs and microfilm are 
described in a bulletin. The four
page brochure details panel con
struction and a patented "Speed
Lock" joining mechanism . The 
publication also provides illustra
tions, cut away diagrams, charac
teristics, design information, speci-
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fications and fire-safety test results. 
Bally Case & Cooler, Inc., Bally, 
Pa. Circle No 302 

Brochure outlines 
STD bus products 

A line of state-of-the-art STD BUS 

products is detailed in a catalog. 
The six-page brochure discusses 

microsystem mainframes, peripher
al subsystems, integrated systems, 
software packages and more than 40 

STD bus circuit cards. The catalog 
also describes a comprehensive 
accounting package, accessories and 
options. Applied Micro Technolo
gy, Inc., Tucson, Arix. 

Circle No 303 

WE PRICED 
OURSELVES 
RIGHT INTO 
BUSINESS. 

At about half the cost of most daisywheel printers, the Penec 
Stylist 360™ is making quite an impression. 

Not simply because of the price, but because of the technology 
behind it. ln fact, feature for feature, it outperforms printers costing 
twice as much. 

Now if we can do this ·with a printer today, imagine what we'U 
do tomorrow. 

For more information, write Pertee Computer Corporation, 
Peripherals Division, 21111 Etwin Street, Woodland Hills, CA 91367. 

PERTEC I 
360 
STYLIST 
PRINTER 

•• 
PERIPHERi:lLS 

Perfecting 
Technology 

...,._ ------ l , 1 ... ,. .. ~ ; - ~ 

- . 
-~ --------

"" "'' I 

·oooo 
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Classified Ids 
SOFTWARE 

CP/M " +-+IBM 
CP/M+-+DEC 

Compatibility with 

Exchange data files with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMATTER , you can read 
and write IBM 3 740 and DEC RT-I I formatted 
diskettes on your CP/ M system. Programs fea
ture bi-directional data transfer and full direc
tory manipulation. ASCII / EBCDIC conversion 
provided with CP/ M++IBM. 

Each program $195.00 from stock. Specify 
CP/ M++IBM or CP/ M++DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave. , Suite 2, Palo Alto, CA 
94301 0 Tel : 415/ 324-9114 0 TWX: 910-
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounts available. ::iE • 
CP/ M* is a registered trademark of Digital Research 

CIRCLE NO. 160 ON INQUIRY CARD 

............................. 
MICROPROCESSOR SOFTWARE 

8048, Tl9900, 808018085, 6800, 6502, Z80, etc. 
Fortran IV Microprocessor Cross Assemblers and 
Simu lators for all computers. Over 250 installations 
on 16-bit minis to 60-bit maxis (over 25 different 
manufacturers) . Features include macros, condi
tional assembly, cross reference tables , etc . Most 
assemblers are relocatable and include linking 
loaders . For more information contact Microtec, : 

• P.O. Box 60337, Sunnyvale, CA 94088. (408) 733-2919. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
••••sMBAS1c•••• 
B/4 BASIC COMPATIBLE INTERPRETER 
FOR DATA GENERAL COMPUTERS 
SM BASIC RUNS UNDER DOS/RDOSIAOS 
DEMO TAPES AVAILABLE. 
YERMAC DATA SYSTEMS LTD. 
35 SPRUCE TERRACE WAYNE N.J. 07470 

(201) 628·8288 

220 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible, efficient , low-cost tool 
for managing pro1ects, if you need results 1n 
minutes instead of hours or days, you need 
MicroPERT (tm) 

MicroPERT (tm) Pro1ect Management System 
offers features unparallel in its price range 
1nclud1ng. 

Over 200 graphic output options including Net
work Diagrams, Ganff , Manpower, Resource & 
Cost charts on a variety of graphic output 
devices . 

Over 45 report output options including Event , 
Activity , Manpower & Resource schedules . Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices 
MicroPERT (tm) is available for purchase or ren
tal , on disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from . 

SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd. 

Redding, CA 96002 
(916) 222·1553 

LEX-11 
WORD PROCESSING FOR THE VAX, 

PDP..11, AND lSl-11 

Immediate availability for all DEC operat
ing systems; RT-11, RSX-11 M, RSTS, VIV1S also 
TSX-PLUS. LEX-11 is easy to use and has 
complete word and list processing, full 
screen editing, single keystroke functions, 
user definable menus, forms. calculator 
and data base management facilities 
plus much more. LEX-11 is a proven system 
with installations world wide. 

Local distributors wanted, excellent OEM 
discounts. 

EEC Systems 
315 Goodman's Hill Road 
Sudbury, MA 01776 
(617) 443-6376 (617) 443-6805 

CIRCLE N0.161 ON INQUIRY CARD 

CP/M COMMUNICATIONS 
Comprehensive menu driven program sup
ports links with timeshare & other CP/M 
systems . Disk buffer allocates to available 
RAM Terminal mode feature Session log 
lo disk . File transfer modes perform auto 
disk page w/o data loss XON/XOFF or 
CRC 16 protocol. Supports acouslic and 
auto dialing modems . Local mode disk dir, 
rename , delete, login, console echo, con
trol display, session log . 
$250 Source $75 Object 
Free brochure on other 8080/Z80 products 
(Utilities, Subroutines. Language Systems) 
Hawkeye Gralix Phone : 213/348-7909 
23914 Mobile• Canoga Park• 

.._ _____ c~21~~----..1 

This space should be 
working for you. 

For details call: Linda Lovett 
(61 7) 536-7780 

..------.RSX· 11 Af .....----. 
WHEN YOU THINK RSX-11 M, THINK ... 

ADVANCED 

COMPUTER 

SYSTEMS Inc . 

FOR THE TOTAL RMX-11 M SOLUTION 
• RSX-11M SYSTEMS-FROM 1TO80 MB, 11/02 OR 

11/23 FLOPPIES, HARD DISK, CARTRIDGE DISK. 

IMMEDIATE DELIVERY• •ALL DEC SYSTEMS AVAi LABLE 

READY TO RUN SYSTEMS 
1 MB ... $ 8950 

20 MB ... $19,950 
40 M 8 ... $25,950 
48 M 8 ... $26,950 

• RSX·11M SOFTWARE-AVAILABLE ON MOST 
MEDIA BELOW LIST PRICE ... SYSGENS AVAILABLE 

• RSX-11 M CONSUL TING-THE RSX-11M 
SPECIALISTS! 

ADVANCED COMPUTER SYSTEMS, INC. 
250 PROSPECT STREET, WALTHAM, MA. 02154 

617-894-3278 

CIRCLE NO. 162 ON INQUIRY CARD 
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••................................. , 
HEWLETT-PACKARD 

DESKTOP COMPUTERS 
& PERIPHERALS 

(~llISIS 
(~()it1•1rr1~1t 
-(~()Ill•-

HEWLETT• PACKARD 
DEC 

SURPLUS 
LARGE SUPPLY OF 

TAPE DRIVES DISC DRIVES 
SYSTEMS CPU 'S 
MEMORY l/OCARDS 
PARTS COMPONENTS 

BUYING* * * *SELLING 

BUY & SELL 
• OEM Overstock 

2356 Walsh Ave., Santa Clara , CA 95051 (408) 727-0431 
For domestic and international sales TWX 910-338-7330 

9845 
• User Surplus 
• New & Used 
CALL US TODAY 

CIRCLE NO. 166 ON INQUIRY CARD 
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~ 
9826 

digital resources inc. 
P.O. Box 23051 
Portland, OR 97223 
503-246-0202 

lnt 'I inquiries TELEX 360958 LINCWOOO 
"-··································1 
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SYSTEMS 
& 

COMPONENTS 

G.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-451-3112 
TELEX 26-2547 

CIRCLE NO. 164 ON INQUIRY CARD 

6801 or 6 701 M ith 2K ROM or 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial 1/0, digital 1/0, 
watchdog timer, power supply. 

Wlntek Corp. 

\\'IN 'I' E I~ ::.'.:V~~'.~Nst~';"~ 
317-742·8428 
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Call Today ... 
to advertise on these pages 

(617) 536-7780 ..._____. 
DATASYSTEM 310 & 340 MEMORY EXPANSION 

DEC maintenance requires only BKW of DEC memory to run diagnostics and 
allows your system to be under it's maintenance contract. We have 64 K-Byte 
single board memory for the 310 and 32K-Byte Quad boards for the 340 sys
tems. These are semiconductor " MOS" static units with a one year warranty. 

MMB·E BK-BYTE.. . $ 5BO.OO VMB16-0B 16K-BYTE ... $ 920.00 
MMB-EJ 16K-BYTE... 1200.00 VMB16-12 24K-BYTE.. . 1000.00 
VMBEB-OB 16K-BYTE... 625.00 VMB16-16 32K-BYTE.. . 1200.00 
VMB16-04 BK-BYTE... 790.00 VMB32-32 64K-BYTE... 1BOO.OO 

(B-AONLY) 
West Coast Office: call Chuck, 415/796-7368 
East Coast Office: call Jennifer, 305/272-8753 • 
Dallas Office: call Brier, 214/428-5300 or 214/278·4031 

FEDERATED CONSULTANTS INC. 
1218 S. Ervay, Dallas, TX 75215 

CIRCLE NO. 165 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/July 1981 

DEC and DATA GENERAL 

5pe:c1AL. se: 
uAct4A 

p BRAND-NEW 

RK05-FAA 
NCE PRICE 

ONLY $2,495 
DEC LI ST $6,300 

Quantity Prices Available 
CALL CAROL AT EXTENSION 222 

NEWMAN ~:.w: 
1l51H 111111 P'O 8011&10 hdrhr lllotl'117 

(313) 994-3200 

.............................. 
TECHNICAL WRITING : 

Specifications, test procedures, oper- : 
ation & maintenance manuals, soft- : 
ware documentation , catalogs , plus • 
general proofreading/editing services : 
available. • 
P.O. Box 409, East Moriches, NY 11940 : .....•............•.•.••••••• 
CIRCLE NO. 168 ON INQUIRY CARD 

Copy Deadline: 

Space reservations and ad
vertising copy must be re
ceived by the 10th of the 
month preceding the issue 
date. Camera-ready mech
anicals for display ads 
must be received by the 
15th of the month preced
ing the issue date. For 
example, to appear in the 
February issue, copy must 
be received by January 10; 
mechanicals by January15. 
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Mini-Miera 1111e•1 
lareer lpp•rlu•ilies/ learuil•e•l ldverlisi•! 

7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$60 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,400 (1 x B & W) 

Circulation 
Over 92,000 technically sophisticated professionals in 
computer operations/systems management, data com
munications, engineering management, systems 
engineering/integrators, educators and systems pro
gramming specialists. 

r------------,, 
I 
I 
I 
I 
I 
I 
I 

JOIN A PRIVATELY OWNED COMPANY 
THAT CONTROLS ITS OWN DESTINY!!! 

SENIOR ANALYST /PROGRAMMERS 
We have begun installation of what will be the largest privately 
owned satellite based data communications network in the world. 
CYLIX, the satellite communications network arm of Data Com
munications Corporation, isn't just waiting for the future ... we are 
working in it now! 

We are currently seeking several highly motivated Senior Analyst/
Programmers with significant IBM 3270 protocol experience. This 
position entails the designing and implementing of protocol 
drivers and emulators for the 3270 and other devices. The software 
will operate at the character level on microprocessor or minicom
puter equipment, and will be implemented in a structured higher 
level language. 

I Enjoy the lower cost of living in the sunbelt along with no state 
taxes. CYLIX offers a competitive benefits package, excellent 
salary, profit sharing plan, and an outstanding career growth 

I opportunity. 

If this sounds like you, please send complete resume with salary 

I requirements or call: 

J. Bellefeuille I (901) 761-1177 

1, 855~!~!~d 
Suite 101 

L 
Memphis, TN 38119 j -----------Telephone Peggy Gordon, 203·327-6772 to place your recruitment/classified ads. 
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If you have 1 or more years expP.r 
1ence 1n any of the fo llowing areas 
Electrical Electronic. Analog D1g1tal 
Ciru1ts. Sys tems Design or Devel 
opment, M1 n1 Mic ro Processo rs . 
Proiect . Process. Test Controls or 
Instrumentations and possess a 
BSEE and or d MSEE and would 
hke your career handled by a ser 
vice that specializes exclusively 
in Electrical Engineers on a nattan 
wide l>as1s then send your resume 
1n confidence to 

SOUTHERN ENGINEERING SERVICES 
P.O. BOX 2045 

SARASOTA. FLORIDA 33578 

ELECTRONIC 
ENGINEERS 

We have over 50 years experi -
) ence in placing professionals in 

all engineering disciplines with a 
special emphasis on electronic 
professionals. Your career move 

~ should be an A·1 priority . Work· 
~ ing with professionals can in· 

sure that. Your skills are our 
trade at Nationwide . 

NATIONWIDE BUSINESS 
SERVICE 

145 State St ., Suite 310 
Springfield, MA 01103 

"in Our 43rd Year" 

PA/N.J. & NATIONWIDE 
Over 500 companies seek our pro
fessionals with skills in TELECOM· 
MUNICATIONS, HARDWARE/· 
SOFTWARE, SYSTEMS ANALYSIS, 
PROGRAMMING, DIGITAL/ANA· 
LOG DESIGN & SYSTEMS ATE. Call 
collect (609) 77Hl900/Resume 

ROGERS & KING 
2500 R11 

Lawrenceville, N.J. 08648 

SOUTHEAST 
Our 12 Offices in NC, SC, GA and FL 
specialize in Control Systems, In· 
st rumentation , Electronic Design, and 
Engineering positions from 18 to 40K. 
Aggressive , confidential. Fee-Paid 
service. Send resume to Ted F. McCul· 
loch, BEALL PERSONNEL P.O. Box 
5042, Spartanburg, SC 29304. 
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ENGINEERS 

Major Florida electronics firm has immediate needs 
for the following : 

LSI Design 1-10 years exp. 
CADS Software 1-10 years exp. 
MASK Engineers 3- 5 years exp. 

Our client company offers unparalleled growth and 
visibility, top salaries, progressive benefits and a 
near-perfect Florida lifestyle. For immediate and 
confidential consideration , please forward your 
resume, or call: 

Phil Lehman (813) 872·1853 

FRANK LEONARD PERSONNEL 
1211 N. Westshore Blvd., Dept. MM 

Tampa, Florida 33607 

~ 
MetttJer Equal Opportunity Employer IF MIF 

, Client Company Pays All Fees 

WED Enterprises is the design and development subs1d1ary 
of Walt Disney Productions. WED·s team of ·· 1magineers·· 
creates and develops overall concepts for all new theme park 
attractions and unique transportation systems. Some of our 
immediate openings include: 

ELECfRONICS/PROJEcr ENGINEERS 
Our Electronic Engineering department is seeking Senior 
Engineers with a BSEE or Physics degree and 3 -15 years of 
applied technology and industry experience. Candidates are 
invited to contact our Professional Staffing Representative 
to set up immediate interviews with the Technical Staff for 
in-depth discussions on our broad projects which range from 
microprocessor control design to a broad spectrum of sys
tems level engineering. 

SOUND SYSTEMS ENGINEERS 
Successful candidates must be practiced in syst ems design 
and documentation with a working knowledge of electro
acoustic devices. Knowledge of architectural acoustical param
eters and digital techniques is preferred. At least 3 years 
experience in systems design is required. Successful candidates 
will design and develop complex audio reproduction syst ems. 

Candidates will find our projects challenging. unique. open t o 
innovation and supported by an established stable organiza
tion which in itself is an industry leader - Walt Disney 
Productions. 

IF YOU MEET THE ABOVE REQUIREMENTS ... 

IF YOU NEED A CHALLENGE IN ELECTRONIC DESIGN ... 

IF YOU WANT A CREATIVE ENGINEERING ENVIRONMENT. .. 

SEND RESUME TO: 

WE~. 
WED Enterprises 

800 Sonora Avenue 
Glendale. CA 91201 

An Equal Opportunity Employer 

HOW TO START A 
COMPUTER BUSINESS 

"Computer Business Opportunities 1981 " p· 
annual report covers the best moneymaking 
ventures - consulting, software packages, 
dealerships, systems houses, services, 
repping, maintenance, vertical markets and 
much more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing , marketing , competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time. Nowhere under one cover is a better industry 
perspective for self-employment planning . Contents from 
key back-articles of "Computer Opportunies," the entre
preneur's newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold) , and continuous 
research from our field seminars. Over 200 pages ring
bound , $65.00, check, Visa, Mastercharge, or written com
pany P.O. 30 day refund guarantee. 

DATASEARCHINCORPORATED 
4954 William Arnold Road I Dept. K 

Memphis, Tennessee 38117 

For faster service on credit card orders, phone 901/761-9090 

DO YOU KNOW YOUR OPTIONS? 
CAN YOU AFFORD THE LUXURY OF NOT KNOWING? 
As a Professional you must know all your options, as an in 
dividual this should be equally important. 

Working as a professional engineer or scientist, not knowing 
can be very costly-certainly, on a personal level the price 
tag is just as high!!! 

I Can you afford to miss career opportunities? 
2. Can you afford current as well as future financial demands? 
3. Do you have to give up on that better life style? 

THE ANSWERS ARE OBV/OUSL Y NO!!! 

If you're tired of "Not Knowing" than send us your resume or 
fill out the coupon and ask for our Career Opportunity 
Questionnaire-TODAY!! 

SEND ITTO: 
T. R. FREEDMAN ASSOCIATES 

5 RIDGE ROAD 
DOBBS FERRY, NEW YORK 10522 

(914) 693-4242 

NAME ______________ _ __ _ 

ADDRESS ----------------

CITY _____ STATE _ _ __ ~IP ____ _ 

TEL#HOME ____ OFFICE ____ EXT ___ _ 

CURRENT POSITION -------------

CURRENT SALARY ______ ____ __ ~ 

AREA OF SPECIALIZATION -----------

1 HAVE NO RESUME PLEASE SENO OUTLINE FORM D 

PLEAS~CLUO~REEROPPORTUNIT~UESTIONNAIR~---~ 

Telephone Peggy Gordon, 203-327-6772 lo place your recruitment/classi fied ads. 
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EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

National Openings With Client Com panies 
and Through Affili ated Agenc ies 

Sc1er.111ic and commerc1a applications • Soliware development and 
sys1ems programming • Telecommunications • Control systems • 
Computer engineering • Computer marketing and support 

Call or send resume or rough notes of ob1ect1ves salary location 
restric11ons educa1'0n and experience (1nclud1ng computers models 
operating systems and languages1 to either one of our loca11ons Our 
c11eo1 companies pay all of our lees We guide you decide 

RSVP SERVICES Dept MM RSVP SERVICES, Dept MM 
Su11e 700 One Cherry H1I Ma11 Sui te 230, Dublin Hall 
Cherry Hdl New Jersey 08002 1777 Walton Road 
16091 667 4488 Blue Bell , Penna. 19422 

(215) 629-0595 

RSVP SERVICES 
Employmenr Agents for Compute1 Protess1onars 

IF YOU THINK IMS 
OR CICS PAYS A LOT, WAIT TILL YOU HEAR 
WHAT WE OFFER FOR MINI COMPUTER EX· 
PERI ENCE 

We mean business at Computer Horizons Corp. If you can 
handle a mini computer development project, designing 
and developing important software and applications, 
then we will pay you an above average salary and give 
you ... .. BAL; COBOL; JCL; and other mini skills .... 
Computer Horizons Corp is one of the nation's leading 
data processing services companies. Through a network 
ol 6 Regional Headquarters, we are providing fast and ef
ficient technical services to a large, national and local 
clientele. 
If you have experience in one of the following areas: 

PDP11/RSTS/E BASIC + 
Wang VS,COBOL 
PRIME, PRIMOS 
UNIX 'C' 
8100 OMS 
DATAPOINT DATABUS Or COBOL 
IBM SYS/3, 34, 38, RPG II 

We Want To Meet You Now!! 
Positions currently exist in our New York and New Jersey 
regions. Additional opportunities can be discussed for 
Miami, Houston, San Francisco, and Chicago. 
When selected you will receive an above average salary 
and a complete benefits package including dental insur
ance. Additionally, we offer relocation assistance and a 
full array of in-house training opportunities. 
To apply, just call collect or send your resume to: 

David M. Relngold 
Director National Recruiting 

(212) 371-9600 

C .-W® COMPUTER HORIZONS CORP. I.I Dept MMS 747 Third Avenue 
New York, New York 10017 

An Equal Opportunity Employer MIF 

=====Engineers~~= 
Exclusive 

I 

$20 • $60K 
Walden and Associates is selected to assist this well· 
known company in staffing their new R & I? cent.er with 
qualified technical personn_el; backwounds in_r~d10 or TV 
frequency, cable and digital design technicians and 
engineers. The following is a partial listing: 

• Sonware Section Manager 
Manages a segment of the development program. 
Directs the work of project leaders, software profes
sionals and/or support personnel. Organizational 
responsibility will consist of 1-10 software 
engineers. to$50K 

• Software Department Manager 
Manages a major component of the software deve
lopment program. Directs section managers, project 
leaders or software engineers. Organizational re
sponsibility will consist of 10 or more professionals 

to $60K 

•Software Engineering Specialist to$42K 

• Principal Software Engineer to$36K 

• (2) Digital Design 
CRT background/graphic design/micro processor 

to $33K 
• (4) Cable designers 

CATU - inter-connections cable to$28K 
• (2) Radio frequency high tech 

AS degree, military exp. or computers to $20K 
Please forward your resume 

in confidence to: 
A.B. WALDEN 

WALDEN and ASSOCIATES 
98HoytSt. 
Stamford, CT 06905 

harmonizing career goals 
with employment opportunities 

Suite A 
Fee Paid 

CHALLENGING CIVIL SERVICE POSITIONS AT 

ROBINS 
AIR FORCE BASE 

GEORGIA 

IN THE FOLLOWING AREAS: 

• ELECTRONIC WARFARE SYSTEMS 
• RADAR SYSTEMS 
• COMPUTER CONTROLLED WEAPONS SYSTEMS 
• DIGITAL AVIONICS SYSTEMS 
• AUTOMATIC TEST EQUIPMENT 
• OPERATIONAL FLIGHT PROGRAMS 
• COMMUNICATION-NAVIGATION SYSTEMS 

Robins AFB is Georgia 's largest employer and borders Warner 
Robins , Georgia . Middle Georgia offers high quality living at a 
moderate cost . It is an ideal location for a variety of outdoor activities 
with an average temperature of 65 degrees and an average yearly 
rainfall of 46.3 inches . Nearby facilities provide for fishing , hunting , 
golf , tennis . boating , and other leisure activities . With Atlanta just 
100 miles to the north , professional sports and ·' big city '' civic and 
cultural events are within easy reach . Salary range : $15 .947 to 
$26 ,951 . Excellent fringe benefits including relocation assistance . 
Applicants should have a degree or be a registered PE and be a U.S. 
citizen . All qualified applicants will receive consideration without 
regard to race , color , sex . national origin , age , marital status , non
disqualifying physical handicap , or political affiliation . Reply in con
fidence to : Warner Robins Air Logistics Center / PDCSC , Robins 
AFB , GA , 31098. Phone (912) 926-5821 or Toll Free-
1-800-841 -9193, Georgia-1-800-342-0570 . ~ 

~ 
~4*"~~~~~~~~~~@JJll~~ 

Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads. 
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For COMSAT . .. what many view as futuristic is 
already part of our everyday business and plans. 
We offer: 

• ORGANIZATION OF THE FUTURE-
a private corporation working directly with 
governments, at home and worldwide. 

• GLOBAL COMMUNICATIONS 
OF THE FUTURE-
satellite communications systems serving over 
100 countries and some 400 ships at sea. 

• OFFICE OF THE FUTURE-
a partnership venture brings video conferenc 
ing , electronic intra-company mail transfer, 
information and more, via satellite to business 
and government. 

• FACTORY OF THE FUTURE
computer-aided design and manufacturing 
services and systems. 

• HOME OF THE FUTURE-
planned home entertainment through direct 
satellite relay. 

• NATURALRESOURCES 
MANAGEMENT OF THE FUTURE
advanced satellite technology to provide 

natural resource management through prac
tical conservation and environmental programs. 

• RESEARCH OF THE FUTURE-
advanced R & D facil ities offering the latest in 
communications product technology. 

Ou r rapid expansion has created career 
openings in such divers ified engineering dis
ciplines as spacecraft design , signal processing , 
power systems, scientific software development 
and RF systems. 

We offer excellent salaries and benefits, as 
well as the challenge of be ing in the forefront of 
high technology. 

If you are interested in working with us, send 
your resume to : 
Senior Employment Representative, Depart
ment 81-3RC, COMSAT, 950 L'Enfant Plaza, 
S.W., Washington , D.C. 20024. 

.,~ • •. ,.. COMS~:T .~~.~-1 ... ~. 
AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER. 

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/class1tied ads. 
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AVCO SYS I EMS 
AVCO PEOPLE 

APRODUCTIVERE• •TIONSHIP 
The rapidly growing AVCO ELECTRONICS DIVISION is a successful division of the billion 
dollar AVCO CORPORATION. AVCO's people have worked on a variety of projects, 
including the design and installation of the world's largest and fastest real-time computer 
data acquistion network systems and the largest hierarchal industrial test system. 
AVCO ELECTRONICS DIVISION is seeking engineers for various assignments. The varying 
nature of projects that we design, develop, and manufacture requires that we find that 
effective combination of technical know-how and "hands-on" experience that will get the 
job done. AVCO wants to give you stimulating work while producing 
quality systems. 

SYSTEMS HARDWARE ENGINEERS 
State-of-the-art techniques give us an edge in the highly competitive field of 
Computerized Control and Data Acquistition. AVCO has immediate openings for 
systems engineers with three years experience in digital logic design and 
mini-computer interface. 

A BSEE is required as well as experience in writing proposals to technical 
specifications and estimating engineering cost. 

SYSTEMS SOFTWARE ENGINEERS 

State-of-the-art techniques are required by our customers who need 
custom systems for their application. We need people with two or more 
years of experience in scientific applications. 

Requires a degree in electronics, mechanical engineering, physics, 
or math and a background in FORTRAN and assembly languages. 
Programmer/Analysts need experience in real-time process control 
systems. Distributed processing experience on DEC and MOD
COMP equipment is desirable. 

COME TO THE CITY BETWEEN THE MOUNTAINS ANO THE RIVER 
AND LIVE IN AN UN BEA TABLE SUNBELT COMMUNITY WITH MULTl
RECREA TIONAL ANO CULTURAL DIVERSIONS. 

FOR CONS/CERA TION, CONTACT THE PERSONNEL MANAGER: 

L::/!!AVCD 
ELECTRONICS DIVISION 
4807 Bradford Drive 
Huntsville, Al 35805 
Telephone: (205)837-6500 or (800) 633-72024'~81G 

Equal Employment Opportunity and Affirmative Action Employer 

Telephone Peggy Gordon . 203-327-6772 to place your recruitment/classified ads . 
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You've put in at least 3 years of 
practical, on-the-job experience. 
And now, you've earned your spurs. 
You've earned the Texas sunshine 
and you 've earned the chance to 
join the team at E-Systems Garland 
Division. You 'll need your spurs , too , 
because some of the toughest high
technology electronics problems 
you can face are solved every day at 
E-Systems. 

OPPORTUNITIES FOR 
SOFTWARE ENGINEERS: 
•wide range of jobs: 

-a real-time distributed /embedded 
software systems involving com
mand and control , switching, 
communications, signal process
ing /analysis, DBMS, graphics, 
and man-machine interfaces 

-also: research, systems engineer
ing, requirements definition , de
sign, implementation, testing 

• state-of-the-art technology : 

-mainframes: IBM 370/155/158, 
IBM 3033, CDC Cyber 175 

-minis: VAX 11 /780, PE 3220, SEL 
32/7780, DG S/330, PDP 11 /34, 
PDP 11 /23, HP 21 MX, TANDEM 

-micros: Motorola 68000, 6809 
-special-purpose hardware: bit-
slice processors using AMD and 
2900 Logic, parallel processors 
using Fairchild F 1 OOK ECL, com
munications networks using NSC 
Hyper-channel hardware, Multi
Megabyte Multiport Memories, 
and much more! 

• broad range of languages : 
-high order languages like Pascal 
and Structured FORTRAN 

-assembly languages and 
Microcode 

-PDL and Programmer's Workbench 

PUT ON YOUR SPURS 
Don't miss out on this Texas size 
opportunity. Watch for us soon in the 
fol lowing cities . We'll be sending 

An equal opportunity employer M/F, H, V 

some of our top technical people to 
talk to you, even if you 're not actively 
looking right now: 
Atlanta 
Bethesda 
Boston 
Chicago 
Dayton 
Los Angeles 
Melbourne/ 

Orlando 
Minneapolis 

Newark 
Philadelphia 
Phoenix 
Pittsburgh 
San Diego 
San Jose 
Seattle 
St. Louis 

If you have a degree and 3 or more 
years of experience, grab hold of 
this opportunity - don 't delay -
send your resume to : Professional 
Placement, E-Systems, Inc ., Gar
land Division , P.O. Box 226118, Dept. 
ES43 , Dallas, Texas 75266. 

-- E-SYSTEMS 

.. Garland Division 

The problem solvers. 
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Join Aramco Services 
Company in Houston 

for top salaries, 
• • unique experience 

When Aramco Services Company, 
a wholly owned subsidiary of 
Aramco, the largest oil-producing 
company in the world, hires you 
as a process computer specialist, 
you 'II get a top salary. Plus a 
great benefits package. You 'II 
also be starting out on what 
could be a very rewarding career 
position. 

Work in Houston 
on the world's biggest 

overseas projects 
Aramco is the key company in
vol\/ed in the development of the 
energy resources of Saudi Arabia. 

Many Aramco projects are very 
large in scope, complexity, and in 
the application of advanced tech
nology. There are challenging 
smaller projects, as well. 

Many of the projects are sup
ported in Houston by process 
computer specialists who serve 
as the key liaison between Saudi 
Arabia and U.S. vendors or turn
key contractors. Often, the 
smooth start-up and trouble-free 
operation of a project costing 
millions, or even billions, are 
aided by an individual or a team 
in Houston. 

Can you think of any other 
place in the country quite like 
this where you could start to 
carve out such an interesting 
career? 

This could be the job you've 
waited for 

In this key job supporting major 
Aramco projects, we require pro
cess computer software engineers 
with BS degrees in engineering, 
math or computer sciences, and 
3 or more years' experience in 
various real-time processes or 
SCADA projects. 

We also need process engineers 
with BS degrees in chemical engi
neering, and 3 or more years' ex
perience in designing and main
taining process computer and 
instrumentation systems. 

Process computer hardware 
systems engineers are needed 
with BS degrees in electrical engi
neering, computer science or 
engineering technology, plus 
3 or more years' experience 
in designing and maintaining 
process computer and instrumen
tation systems. 

You'll be based in Houston, 
but from time to time you will be 
required to travel to vendors in 
the U.S. and to Saudi Arabia. 

Interested? Send us your resume 
and we'll get back to you very 
soon. Write: Aramco Services 
Company, Section DOM, Dept. 
MNS0701TF04A, 1100 Milam 
Building, Houston, Texas 77002. 

ARAMCOuC=CJ@)I J l~ :@ 
SERVICES COMPANY, DOMESTIC 

Telephone Peggy Gordon. 203·327·6772 to place your recru1tment/class1fied ads 

SUNBELT: 
SOFTWARE 
& DIGITAL 

ENGINEERS 
Mini , Micro, or large
scale computer techno
logy. 20k to 40k. All fees 
paid. Sallie King , 

Computer Careers, 
4101 McEwen . Ste . 450. 

Dallas . TX. 75234 . 
214·387·4010. 

NEW 

ENGLAND 
NATIONWIDE 
Dynamic Personnel System, 
spec1al1sts 111 technical 
placement in the heart of New 
England , curren tl y has 
hundreds of Electronic and Data 
Processing openings at every 
level including· 

HARDWARE / 
SOFTWARE T042K 

DIGITAL / ANALOG T040K 

SYSTEMS I ATE T039K 

SYSTEMS 
ANALYSTS T036K 

PROG I ANALYSTS T030K 

And if New England's not your 
cup of tea. we offer openings 
across the country through our 
affil1at1on with National 
Personel Consultants 

Naturally. companies pay all 
fees, interview and relocation 
expenses. 

Send resume or ca ll. 
Toll Free 800-628-3374 
In Mass. (collect) 413-781-0982. 

dps 
DYNAMIC PERSONNEL SYSTEM 

181 Park Avenue 
West Springfield , MA 01089 

POSITIONS 
WANTED 

CONSULTING SERVICES-OEM PER· 
IPHERAL PRODUCTS-DISK DRIVE SPEC· 
IALTY. MARKETING, SALES, MARKET 
AND PRODUCT STUDIES, STRATEGIC 
AND TACTICAL BUSINESS PLANNING 
25 YEARS EXPERIENCE, 7 AS A CON· 
SULTANT 8SES/PH .D. 

Box M-1 

OUTSTANDING PROGRAMMER 
SEEKS CONTRACT WORK IN 
WASH . D.C. AREA. 3 YEARS EX· 
PERIENCE: OP, CAO/CAM; IBM 
370 , HP3000, NOVA 'S;ASSEM· 
BLER , FORTRAN . PASCAL .TPL . 

Box S-1 
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Computer Industry 
Professionals 

You're In Demand! 
IMMEDIATE OPENINGS THROUGHOUT THE COMPUTER INDUSTRY, INCLUDING POSITIONS 

PARTIALLY LISTED BELOW: 

Computer Specialists: 
-Programming Analyst 
-Hardware/Software. 
-Micro/Mini/Super Mini 
-System/Application 
-Operations/Testing 
-Graphics/Diagnostic 
-Word Processing 
-Data Base Management 

Segments of Industry: 
-Manufacture of Computer 
-Hardwares/Peripherals 
-DP Services/Software/Planning 
-Public Utility/Communication 
-Finance/I nsu ranee/Real Estate 
-Consulting Firms 
-~ducation/Medicine/Law 

Engineering and Science: 
-Electrical/Electronic 
-Solid State/Physicist 
-Material/Metallurgy 
-Mechanical/Chemical 
-QA/QA/Reliability 
-Design/System 
-Mathematician 
-Technical Writer 

Management and Business: 
-Executive/Management 
-Project/Staff Management 
-Administrative Support 
-Field Support 
-Plann i ng/Schedu Ii ng/Cost 
-Marketing/Sales 
-Programming Supervisors 

WE ARE THE COMPUTER INDUSTRY SPECIALISTS. ACT TODAY AND SEND FOR 
OUR FREE COST-OF-LIVING INDEX OF ALL MAJOR CITIES. YOU CAN ALSO TAKE 

ADVANTAGE OF OUR FREE RESUME SERVICE. 

-ALL FEE/INTERVIEW/RELOCATION EXPENSES ARE-
-PAID BY EMPLOYER-

Please submit resume with current salary to: 

COMP.UTER PROFESSIONAL PLACEMENT 
SERVICES, Inc. 

MINI-MICRO SYSTEMS/July 1981 

Ms. Ann Keithly 
P.O. Box 487-MM 

Marlton, New Jersey 08053 

Or call for a free time-saver application : 
(609) 983-8203 

Ask Ann about our exclusive computer 
career advancement program 

Telephone Peggy Gordon . 203-327-6772 to place your recruitment/classified ads. 
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la pp1r111nili s Illini I plical 

COLORADO/NEBRASKA 
" ALL SURROUNDING STATES" 

($26-$30-$40-$48,000) 
ALL FEES, EXPENSES PAID 

Electron ic Engineers 
Manufacturing Engineers 
Microprocessor Design 

Dig ital Systems 
Systems Supervisor 
Telecommunications 

Instrumentation 
Software Design 
Digital -Analog Design 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

SW ENGINEERS/SW MANAGEMENT To $45K 
SW Design/Systems/Analysis: Real-Time (microsecond level), 
Signal Processing, Electro Optical Scanning/Tracking, Multi· 
Computer Architecture, Micra's, Systems Integration. U.S. 
Citizen Required . 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since Present Employer Since 
Send mini application and/or resume with present salary to: ~ 
M. A. Rohrberg, r 61 Stevens Avenue, Post Office Box 194 

RELIABLE "EXEC-TECH" SEARCH H s Hi-TECH Little Falls, New Jersey 07424 
212 Santa Fe Mall-Westroads, Search Inc. (201) 785·9480 

Omaha, NE 68114 _J 
----ELECTRONIC-ENGINEERS ___ -------THEMVANCEMENT ______ _ 
Software Micro/ Sys 39K Processor Design 43K Any career change, STRATEGISTS 
Micro Systems Design 35K Principle Eng . Systems 55K especially a move up, 
Reliability 35K Pro1 . Hardware Mgr . New Pdts 55K 

Tiiill's wllil we·~ illl 
aboll ii l.M. NlrtH & 

Co. the electrol.ics plia .. I 
specialist with a liltiOllill cliemtele. 

Software CAD/ CAM 34K Video/ Digital 40K needs a strategy based on a 
Design Eng CMOS/ Logic 39K Chief Eng Reliability 43K comprehensive knowledge of the 
Sr . Eng . PTL/ CMOS 39K QC Manager SOK industry. -------------------· 
Image Processing 37K Many more positions across U S. 

MINI APPLICATION MINI APPLICATION 

Name Name 

Home Address City State Zip Home Address City State Zip 

Home Phone Other Home Phone Other 

Degree Job Title Degree Job Title 

Present Employer Since Present Employer 
Noel P. Rice l'1 Since 

F/C Inc., P.O . Box 1281 
Oak Brook, IL 60521 

(312)-887-1220 1 271 Lincoln Street. Lexington. MA 02173 (617)861 -7800 
-----------------------L-----------------------

ELECTRONIC ENGINEERS 
Sr. Digital Eng . . ....... to45K Quality Control Eng . . to35K 
Software Dev. Eng ........ to 40K Mfg . Eng/Electronic . ...... to35K 
Test Eng . . . . to 35K Micro Proc . Design . . to 39K 
Reliability Eng . . ..... to35K Software Micro/Sys .. to 45K 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

PrE:sent Employer Since 
Call or forward resumes in strict confidence 

CORPORATE 
MANAGEMENT Personnel Consultants 

DATA BASE SYSTEMS OPPORTUNITIES 
BOTH HARDWARE & SOFTWARE 

Outstanding positions , available in advance development of com
munications oriented mini micro systems. Professional organiza
tion with strong growth record . Individuals to 36K, supervision to 
45K. Our 20th year. Contact Norm Brucks by phone, or written 
resume , or by informal mini application below. 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 

GROUP INC. ExecutiveSearch BRUCKS PERSONNEL CORP. 
524 BOSTON POST ROAD e MILFORD, CT 06460 

--------- (203)877-565.!.._ _________ L_:;~~~o_:Ave.:.:_R~he~~~146~--~~442-540o__ 
Telephone Peggy Gordon . 203-327-6772 to place your recruitment/classified ads . 
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rELECTRONiC1 
i SPECIALISTS I 
.. , R.J. Evans & Associa tes, I 

Inc., a leading edge Cor
porate Recruiting Firm for 

I 
the high technology in- I 
dustry. Our clients' needs 
are extensive. Chances 
are we have the right 

I position , salary, respon- i 
sibilities and location you 
desire. Forward your .. 

i resume for. confidential i 
cons1derat1on or ! 

I :~~~'1i~~~~,;~c. I 
i 26949 Chagrin Boulevard #300 i 

L..:
! Beachwood , Ohio 44122 j! 

1/216/464-5100 ---
-00-

THE 
ACCESS 
GROUP, INC. 

Career opportun1t1es available nahonw1de for eng1 
"eer1ng pro!ess1onals skilled 1n design develop 
rrent al"d manufacturing Cor"'f1deri1tal search 
COl"ducted by degreed engineers Pos1!10r'IS 1ee 
paid Free resume service 

Call or wnte for a free career salary guide 

North•••t 1 79 Ally11 Street 
Hantord CT 06103 
1203) 527 9107 

NY/Mid-All SE Box 3267 
Stamford CT 06905 
120313561166 

SWIWe•tlMld·weat P 0 SOI( 18302 
Las Vegas NV 89114 
1702) 731 2097 

As one ol the nation · s most 
respecled recruitment lirms 
lor high lechnology indus · 
lries we can oiler you a wide 
variety ol opportunities all 
lees in1e1 view:; and. relo · 
cation paid by our many na 
11ona1 cl1en1 companies 
Some ol our mos! pressing 
clienl company needs lollow 

So11ware Engineers all levels 
10 $4 7 000 

Hardware Engineers all levels 
10 $45 000 

Oual1ly Engineers Eleclronics 
to $37 000 

Manulacturing Engineers 
to $35 000 

Our clienls include many ol 
!he ·· big name ·· and smaller 
last growing companies in 
lhe commercial sc1enlil 1c 
and delense industries with 
a spec1aliza11on in the mini 
and micro computer l1elds 

MINI-MICRO SYSTEMS/July 1981 

FIELD 
APPLICATION 

ENGINEERS 
lnt ersil is offering outstanding career positions within its Micro
computer Systems Field Application Engineering Staff. Career
oriented, technically sound, self-motivated professionals are what 
we are looking for. 

Three to five years of solid design experience in digital process 
control and data acquisition is a must. You should be thoroughly 
familiar with microprocessors and digital, analog and industrial 
I I 0 interfaces. A working knowledge of microcomputer software 
components such as operating systems, high-level languages and 
applications handlers is a lso required. 

Three major territories are available-the West, Midwest or Eastern. 

In your territory, you will be responsible for applications or systems 
engineering utilizing lnt ersil's Microcomputer products in the 
fo llowing areas: 

-Identifying potential customers. 

-Working with lnt ersi l Field Sales 
and customers on defining requirement s. 

-Generating final technical proposals 
for each application. 

- Interfacing the required task between 
engineering and customer. 

-Supporting customers technicall y during 
the design and system integration phase 
of each program. 

-Establi shing new standard product s from 
common industry requirement s in 
industrial control system s. 

Applicants should have a BS / MS in engineering or electronics. 
Industrial instrumentation experience is a big plus. 

We offer an excellent benefits package and working conditions. If 
you are technical , enjoy interfacing with customers and like to 
travel, give Intersil a call or send us your resume: INTERSIL, Inc., 
1275 Hammerwood Ave., Sunnyva le, CA 94086. (408) 743-4394. 
We are an equal opportunity employer M / F / H 

u OIL 

Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads . 
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Adv1r1is1rs India 
Access Group .......... .... ... ...... Career 
Adage, Inc ...... . .. . ................... 159 
Advanced Computer Design ............... 55 
Advanced Electronic Design ..... ......... 194 
Alpha Data, Inc .. . ..... ... ... ........... 104 
Altos Computer Systems .. ..... .. .... 100· 101 
Anadex, Inc ............ ... ... .......... 141 
Aramco .. ... . ....... ..•............ Career 
Artelonics . ..... .. ............. ..... . ... 75 
Auscom, Inc ... . .. .... .. .. ............. . 96 
Avco ............. .... .............. Career 
Axiom Corp ... .... .... ... . .............. 46 
Aydin Controls .... .. ................... 199 

BASF Systems . ....•..... ....... .... . . . . 59 
Beall Associates ... .. •.•.... ........ Career 
Belden .............•. ... .............. 138 
BIZCOMP .. ... .. . ..•......... . ........ 206 
Brucks Personnel ... . ....•••• .... . .. . Career 
Burroughs OEM . ....•.. . ......•........ 205 
Byte . ... . ... ..... . .•••... .... ••..... .. 197 

C. ltoh Electronics .. ........... .•.. ....... 4 
Calcomp . . .. ........... ..... .•••.•.... 156 
California Computer Systems ..... ......... 66 
Callan Data Systems . ..... ............... 30 
Career Consultants ..........•. ...... Career 
Carpenter Consultants . . ........ . ... . Career 
Charles River Data Systems ...•........... 67 
Clapp& Poliak, Inc .. ... ...... . .......... 163 
Clary Corp ..... . ........ . ....• .. .. .. ... 179 
Columbia Data Products ........ . •........ 76 
Communication Satellite ... . ..... . .. .. Career 
Compumart ........................... 144 
Computer Career .. . .. ... .. ..... ..... Career 
Computer Horizon ... ................ Career 
Computer Marketing .................... 196 
Computer Professional Services ....... Career 
Comtal ......... . . .... ............... . 155 
Conrac Corp .. ..... ... ............ . ... . 175 
Control Data Corp ....................... 29 
Custom Systems, Inc .. . ... ..... ......... 200 

Data Electronics, Inc .................... 107 
Data General Corp .. ........ .... ....... 32·33 
Data Products ......... . .............. 12· 13 
Dataram . ...... . . ...... ..... .. ...... .. 105 
Data Search . ........... ... ......... Career 
Data Systems Design, Inc . ... .. .. .... ...... 2 
Data systems .......................... 211 
Datum, Inc . ........... .... ... . ........ 143 
De Anza Systems, Inc ..... . ............... 45 
Delta Airlines .......................... 112 
Dlablo/Xerox ....... .. ...... .... ....... .. 78 
Digi·DataCorp ........... .... .......... 192 

Digital Equipment Corp .. . . .. ..... .... 91 , 218 
Digital Pathways, Inc ..................... 14 
Distributed Logic Corp ........... ... .... 180 
Dynamic Personnel ..... . ....•• ...... Career 

E. Systems ......................... Career 
Emu lex Corp .. . ......... ..... .. ..... .... 35 

First Computer Corp . .. ................... 9 
Forth, Inc ... ..... . ....... . ............. 160 
Foundry Center .......... ... ..• ... ... Career 
Frost&Sullivan ............. .. ...... 144, 198 

Grinnell Systems ... . ........ .... .... .. .. 38 

Hazeltine Corp ...... ...... .... . ...... .. . 88 
Hewlett-Packard .. .. .. . .. . . 84·85, 183, 184·185 
Hi· Tech Search . ....... ..... .. ....... Career 
Human Designed Systems, Inc ..... . ..... . . 50 

lmlac Corp .... . . . . . .............. . ..... 11 
lnco .......... ... . . .....•.......... Career 
lnfoscribe, Inc ...........••............ 217 
lnfortronSystemsCorp .... . . . ..•.. ....... 19 
lnmac ......... .... ........ .. •... .. 148·149 
Innovative Data Technology ........... .... 64 
Integral Data Systems ... ...... .......... 186 
Integrated Digital Products .... .... .... ... 145 
Intel Corp .. ... ..... . . . ..... . ....... 125· 126 
lntersll,lnc ........... ... ..... .. ....... 153 
Interstate Electronics Corp ............... 169 
lntertec Data Systems Corp ....... . ....... 21 
Ithaca lntersystems ... . . . .... .. ..... 108· 109 

Kennedy Co .. .. . ... . .......... ..... Cover 2 

Leading Edge Products ..... .... .. ... ..... 98 
Lear Siegler, Inc ........... . .. .. .. ...... 165 
Frank Leonard Personnel . .... ......... Career 
Lexidata Corp ....... .. ............... ... 22 
Liebert Corp ........ . ... .... .. ..... .... . 95 

MDBSystems,lnc ........ .. ............. 83 
Megatek Corp ........... ... .... .... ...... 7 
Micom Systems, Inc ............. .. .. Cover 4 
Micro Data Base Systems . .. ..... ... ..... 210 
Micropolis Corp .. . . .. .......•••.. .... .. 202 
Monolithic Systems Corp . ... ..... ... .... 114 
Moore Business Forms . .... .. ..•.... .. ... 43 
Mostek Corp ..... ... .........••.• . . .. ... 80 
MTI . .. ............ ... ........ .. .. .... 106 

National Semiconductor Corp .. ..••.. . .. 92·93 
Nationwide Business Service .... ..... . Career 
NEC Information Systems, Inc ..... .. .... .. 65 

Olivetti Peripherals . ... . ......... .. .... .. 70 
OSM Computer Corporation .. ..... . ...... . 69 

Pertee Computer Corp .... .. . . ....... 208, 219 

See pages 220·231 for Career Opportunity Advertisers 

Prime Computer, Inc .........•. • .. ...... 131 
Printronix, Inc .... . . .. . .. . ... •........... 41 

Quantum Corp ............... .. . .... . 48, 61 

R.J. Evans ... . .. .... . .........•. .. .. Career 
Racal-Vadic, Inc .........•. .. ... . .. ... .. 191 
RairMicrocomputer . .. ... .. ............. 123 
RamtekCorp .. .......... . .. . ..• .. .. 132·133 
Reliable Search .. .. .... . ........ ... . Career 
Remex (Div. Ex-Cell-O) ....... ......... ... 129 
Rianda Electronics, Ltd . .... ........ ..... 164 
RM Norton ...... .... ........... ..... Career 
Robins Air Force Base ................ Career 
Rockwell International .. ....... .. ....... 207 
Rogers & King .... ............ .... ... Career 
RSVP ....... . ............. .... ..... Career 

S & H Computer Systems, Inc ...... ...... . 209 
Sanders Associates ..................... 117 
Scientific Micro Systems .......... ... 174, 195 
Selanar ............ .. ...... ... ... .. ... 137 
SGL ... . . .......... ... ............ . . . . 179 
Shugart Associates . . ... .. .. ... ... . ... 56·57 
Siggraph ........ ... ............ . . . .... 188 
Sola ..... .... . ......... .... ......... 24·25 
Source Systems .. . . .. ............. .. ... 216 
Southern Engineering ..... . ... .... ... Career 
Sperry Univac .... .................... 72·73 
Superior Electric ...... .. . . .. ... ........ 151 
System Engineering Labs .. . .... . ......... 86 

T.R. Freedman Assoc . . . .. .... . ... . ... Career 
TanoCorp ... . ...... . ....... . .. . ....... 134 
TEACCorp ..... .. ... ... ....... ..... ... 212 
Tecstor ... ......... ... ............ .. ... 27 
TelesensorySystemslnc ..... ... .. . ..... 104 
TeleVideo, Inc ... ... .. .......... ... 36·37, 63 
Teleray .... ... ......... . ........... . . . 146 
Texas Electronic Instruments ......... ... . 215 
Texas Instrument Inc ...... . ... . ....... 1, 126 
3M/Data Recording Products Div ....... 102·103 
Trans Net Corp ... ......... .. .......... .. 68 

U.S. Instrument Rentals ..........•.•... .. 203 

Vector Automation ....... . .. ..... ....... 204 
Vector Graphic, Inc ... .... .....••... .... 201 
Versatec, Inc . . . .... ....... .... •.... 110·111 
Visual Technology, Inc .... .. .. . .. . .. . .. . 171 

Walden&Associates ................. Career 
Walt Disney ... ....... ... .......... .. Career 
Wespercorp . . . . . . . . . . . . .. ...... Cover 3 
West Coast Computer Exchange ........... 68 
WesternTelematic,lnc .. . .. .. ... . ....... 198 
Wild Hare ........... ... .. . ............ 216 

Zenith Data Systems . ....... . ... .. ..... 52·53 

This index is provided as an additional service. The publisher does not assume any liability for errors or omissions. 

REGIONAL SALES OFFICES 

BOSTON 

John J. Fahey, 
Easte rn Regional Manager 
221 Columbus Avenue 
Boston, MA 02116 
(617) 536·7780 

NEW JERSEY 

Joseph F. Fitzhugh, 
Regional Manager 
262 East Main Street, Room 202 
Rockaway, NJ 07866(201) 625·9225 

CHICAGO 

Clayton Ryder, 
Regional Manager 
Charles Durham, Jr., 
Regional Manager 
15 Spinn ing Wheel Rd .·Suite 224 
Hinsdale, IL 60521 
(312) 654·2390 

232 

DENVER 

John Huff, 
Regional Manager 
270 St. Paul Street 
Denver, CO 80206 
(303) 388-451 1 

DALLAS 

Don Ward 
Regional Manager 
4100 McEwen Rd ., Suite 225 
Dallas, TX 75234 
(214) 980·0318 

JAPAN 

Tomoyuki lnatsuk i, 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1·5·1 O Roppong i 
Minato·ku , 

Tokyo 106 Japan 
Tel : (03) 585·0581 

ENGLAND 

Ian Hardman 
Systems International 
Dorset House, 
Stamford Street 
London , SE1 9LU England 
(01) 26 1 ·8498 
LOS ANGELES 

Robert Billhimer , 
Regional Manager 
5670 Wilshire Bou levard 
Los Angeles, CA 90036 
(213) 933·9525 

ORANGE COUNTY 

David E. Pearson, 
Regional Manager 
202 1 Business Center Drive 

Suite 208 
Irvine, CA 92715 
(714) 851·9422 

SAN FRANCISCO 

Frank Barbagallo, 
Regional Manager 
Sherman Building , Suite 1000 
303 1 Tisch Way 
San Jose, CA 95128 
(408) 243·8838 

Career Opportunities 

Lynn George 
Recruitment Advertising Director 
Peggy Gordon 
Recru itment Advert is ing Manage r 

999 Summer St., Suite 307 
Stamford, CT 06905 
(203) 327 ·6772 

MINl·MICRO SYSTEMS/July 1981 



Family pride. 
Now there's an advanced technology family of single board 

controllers for DEC* computers from Western Peripherals-the 
number one name in controllers. 

The TC-131 (for PDP-Us*) is the first TM-11 emulating 
controller to combine PE and NRZ on one 
standard hex board. It lets you mix 9-track, 
PE, NRZ or dual density tape units in any 
combination up to 125 ips. A 64 byte data 
buffer allows installation at any point on the 
unibus without consideration of NPR priority. 

The TC-151 single board NRZI tape 
controller interfaces any industry-standard 
drive to the LSI-11~ Add a dual width Phase 
Encode Board for the same performance as 
the TC-131. 

The DC-231 accommodates up to 
four SMD disc drives of 40 to 600 mb 
each with RM02 emulation. Its four sector 

(2048 bytes) data buffer makes "data-late" errors a thing 
of the past. The advanced technology "micro-engine" allows 
a complete track to be written on a single drive revolution. 
A measurable performance advantage for your PDP-11. 

All three controllers are software com -
patible. All have self test. All are backed by 
one of the best factory service organizations 
in the business. And all can be delivered 
in 30 days. 

For more information, call or write 
today: Western Peripherals Division, 
Wespercorp, 14321 Myford Road, Tustin, 
CA 92680, U.S.A. (714) 730-6250. 
TWX: 910 595-1775. CABLE: WESPER 

Number 1 in controllers for DEC 
and Data General computers. 
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